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FOREWORD

This volume abstracts the technical reports issued by Personnel Research Division
and its antecedent organizations from 1954 through 1968. The reports cover research

carried out under Projects 6755, 7717, 7719, and 7734,

Previous volumes in this series are:

Abstracts of Personnel Research Reports: L.
Abstracts of Personnel Research Reports: II.
Abstracts of Personnel Research Reports: III.
Abstracts of Personnel Research Reports: V.
Abstracts of Personnel Research Reports: V.
Abstracts of Personne] Rezearch Reports: VI.
Abstracts of Personnel Research Reports: VII.

This report has been reviewed and is approved.

F.L. McLanathan, LtCol, USAF
Chief, Personnel Research Division

1954.1957 (PRL-TDR-62-25)
1958-1961 (PRL-TDR-62-26)
1962 (PRL-TDR-62-27)
1963 (PRL-TDR-63.22)
1964  (PRL-TR-64.31)
1954-1965 (PRL-TR-65-23)
1966  (PRL-TR-66-20)
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ABSTRACT

" This volume includes abstructs of the 444 t:chnical reports issued by the Personnel
Research Division and its untecedent organizations from January 1954 through December
1968. They cover studies in selection, classification, and utilization of Air Force
personne!; systematizing information flow in sugport of personnel planning; methods of
describing, evaluating, and structuring Air Force jobs; and development of procedures for
improving the quality of Air Force personnel.
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ABSTRACTS OF PERSONNEL RESEARCH DIVISION RFPORTS:
VI, 1954-1968

INTRODUCTION

Under warious names and organizational affiliations, the Air Force unit now called the Personnel !
Research Division has bad a coatinuing central mimion of develcping procadures for the selection, : \
clmssification, and utilization of Air Force personnel. lts reports have been published among the series of s ;
the several organizations to which the division hat been sttached: Human Resources Research Center, Ais \
Trainiag Command (1949-1953); Air Force Personnel and Training Reseasch Center, Air Research and i
Development Command (1934-1957); Wright Air Development Center, Air Research and Development
Command (1958-1959); Wright Air Dew. pment Division, Air Research and Developmen. Command .
(1960-1961); Aeronautical Systerns Division, A Forze Systems Command (1961); Acrospace Medical
Division, Air Force Systerms Command (1962- June, 1968); Air Force Human Resourc.s Laboratory, Ait
Force Systems Command (July, 1968).

This & the eighth volume in a series compiling abstracts of the organization’s research reports. I
covers 444 technical reports published from 1954 through 1968.

The abstracts appear in order of th: organizational series numbers. Entries following the author and
title heading of the abstract give information identifying the report and indicate where it 11 availables

Publication dete, month, and year or '

Jcurnal wiesence fo. papens originally appraring in a technical journal

Series mumber, c.g., PRL-TR-62(. The TN series are Techmical Notes; the TR series
are Technicel Reports.

ASTIA Document ssmber or DDC Document number indicates availability to
government offices and contractors from the Defense Documentation Center;
this number should be used wihxen requesting reports from DOC.

Project aud Task mumber: Rescarch arcas identified by these numbers are given in
the Project-Task index. The Aur Foree contract number and the name of the
contracting organization are entered for contract-produced reports.

OTS or CFSTI appears only 1f the report has been deposited with the Clearing
house for Federal Scwntific and Technical Information, US. Dep-rtment of
Commeres, for sale to the general public.

Five :ndexes are provided: a personal authoe index . a corporate author index, whach dentifics reports
proeduced under Aur Force contracts monitored by i organization; a peopect and task index, arranged in
project aumber ordet, 3 keywuord index; and a cross-referenced subgect index. Reports are identified in the
u.dexes by the serial number appearing in the left margin of the abstract entres




AIR FORCE PERSONNEL AND TRAINING RESEARCH CENTER (AFPTRC) SERIES
January 1954 — December 1957

Gordon, Mary Agnes. Stability of final school grade. Apeil 1954, (AFPTRC.TR-54-11) (Project
7700, Task 77006). A method is proposed for asseming the stability of academic grades wher they
are used a8 the criterion of succest in the validation of aptitude tests. It yields a sigrificance ratic
rather than a correlation cocflicient and indicates whether the regremion of the criterion on the
predictotr scoce temains stable throughout a series of graduating clases. Applicd to 9 graduating
clamses of Control Tower Operator School, significant differences in level of regression were found,
but difTerences were not sufTicicatly lasge to affect interpretation of the test validity.

Thistlethwaite, D.i., Moltz, H., Kamenetzky, J., et al. Effect of basic training on learning by
sirmen of differest intelloctua! ability. May 1954, (AFPTRC-TR-54-14) (Project $03-001-0009;
Comtrmct AF 33(038)-25726, University of Hlimois). Airmen differing in intellectual ability ate
compared in terms of their information at the beginning of the course and their gains in information
du:ing the course. It was found that there were significant increasss in the knowledge of airmen in 9
of il con ent areas as a result of basic training. Intelligence correlated positively with intial level of
informaton and some trainces a! the outse! knew moie aboul whal i laught Junng basic iraining
than others did upon the completion of training.

Mastropeolo, S., Carp, A, Erdmann, RL, et al. A study of the relative effects of six-week and
lmmwulmmuamﬂden&m Part 1.
Basic (ruiming analyses. Part 1. Six-week follow-up analyses. September 1954. (AFPTRC-TR-54-36)
(Project 7705, Task 77111). This report examines the relative cffectiveness for limited-aptitude
airmen (Projeet 1000) of experimental basic training program: of 6 and 12 weeks’ duration in terms
of criteria obtained at the end of training and after 6 weeks of initial duty. The 2 training prograsis
differed primarily in the inclusion of 45 hours of language arts and 45 hours of mathematics in the
longer course. The |2-week group showed a small gain in anthmetic skills but none in reading or in
language arts test sores. Compared for job proficiency, attitude, and adjusiment measures 6 weceks
after assignment, no differences appeared. A conirol group of normal-ability airmen working beside
the I'mited-aptitude airmen was observed to be superior on job performance ratings and achievement
test scores, but was somewhat inferior to the limited-aptitude groups on attitude and adjustoment
varables. For peactical purposes the | 2-week course was not superior to the 6-week course when
applied to limitedaptitude airmen.

Mastropaolo, S, Carp, A, & Erdmana, RL. A study of the rclative effects of six-week and
twelve-week cxperimental basic (raining peograms on  sample of Emited-aptitude airmen: Past 111
Light-moath follow-wp comparisoms. September 1954, ‘AFPTRC-TR-54-37) Project 7705, Task
771D Thss secord repoct of Project 1000 cxamunes th: relative cffectivenes of 2 experimental
bauc tramung peogranm of 6 and 12 wecks' duraton for 2 sample of Linuted-aptitude armen It
compares theur performames on the job 3 months after aswgnnwnt. In general, the findings of the
follow-up study are commustent with the first study in showing that the 2 trammng peograms peoduce
cqurvalent results. Though the control group of armen working bexide the limted-aptitude airmen
wers of margmnal abedsty (Category V), the conirols had agmfansly lugher aptitude and acluewamat
test xotes, wore rated hagher by supervisony for b proficiency, were devlared . o6 retainale, and
were less proae to absent thenwelws from duty foe reasons of nck call ve hasprtalization The Progect
1000 asenwn confoenwd less well to Air Forer standards m terms of delinguency reports, AWO! |
~oarts-cartial, dut the mapority &d manage to stay oat of trouble and were Jeclared retaimablc by
wpervmors. Extendmg ther dosw tramung dod not impeowe the stuation, within the Limuts of the

experzment.
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McQuitty, U L., Wrigley, C., & Gaier, ELL. An upproach to isolating dimensions of job seccems.
Octobey 1954. (AFPTRC-TR-54-49) (Project 7700, Tk 77016; Contract AF 1IN 038)25726,
Unjvensity of IBinois). A study aime? at better identification of factors underlying job proficiency is
reportsd. Descriptions of “best” and “‘poorest” airplane and engine mect anics were obtained from
their supervisors, and 3 compendium of these Jescriplions suggests that there are many rsther
independem dimensions of behavior irvolved, and that the supervisos emphasized altitudes more
than job knowlcdge when describing sten who differ wadely in proficiency.

Mays, RJ. Reiationships between leagt: of acqunistance and natwee <7 trait rated ond
agreemert beiween mters. November 1954, (AFPTRC-TR-54-55) (Project $03.0010007). Each
membet of 4 OCS classes rated himaclf and every other man in his Nlight on each of 35 personality
traits. One class perforn.+d the ratings after 3 weeks of acquaintance, 3 second after 2% months, a
third after § months, and 2 fourth 5 months following graduation. Analysis indicated that reliable
pect natings arc oblainable from members of OCS clases after 3 weeks of acquaintanceship and that s
$-month scparation does not lower the reliability. Although descriptive traifs are more reliably rated
than nterpretive traits, there is no difference in reliabslity between emolional and nonemotional
traits of between traits involving social interaction and those which do not.

Freanch, Elizabeth G. A method of content analysis for use with “word pictures.” Novem*e¢r
1954. (AFPTRC-TR-54-56) (Project 7704, Tmk 77093). Tha study dewrnbes a method of
quantifying relatively uastructured qualitative evaluations. At the ume, such qualitative evaluations
were in use in the USAF Officer Candidate School and those of (lass 51-D formed the baits of the
study . Since that ume these evaluations have been discontinued but the method descrioed can b2
used for quantifying such material obtained in other situations.

Creager, JA. & Detter, H M. The relation between seat location and performance on two radio
code tests using loudspeaker admimstration. November 1954. (AFPTRC-TR-54-64) (Project 7700,
Task 77014). The concern of this report i the standardization of conditions necessary in the
admuustration of 2 aural radio code tests, the Signal Corps Code Aptitude Test (SCCAT), and *he
Army Radio Code Test (ARC-1), given in 3 room of 107 seats and 2 lcudspeake.s. Deta from 2507
bask aurmen who took SCCAT and 2314 basic aunwen who took ARC-|1 revealed that the average
performance of men 10 somx seat locations was significantly supenior to that of men in other
locations. By taking seat-location effects into account, it was found that the validity would be
increased only shightly for the SCCAT and not at all for the ARC-1. Seat lxations may have
negligible influence i the overall task of selc . tion and clasfication, even though certain locations are
demwnstrably superior to others.

Creager, J A. Comparative validation of two radio code tests when wed with the Airman
Chassification Battery in seiecting radio operator irainees. November 1954, (AFPTRC.TR-54-65)
(Project 7700, Task 77014). The Signal Coips Code Aptitude Test (SCCAT), requinne the exanunce
to decriunate pams of ugnals and the Army Radio Code Text (ARC-1), testing hus abhity to
recogtuze vode ugmals after a boef lapme, are compared for theu relatim coninbutions to peediction
of swevss 1 rido operator traung. The fndimge confirmed exchier studies an showng that the
addition of ather aural code test to the nomcods tests ippesviably iwreased the vakdily of the
wlection compomits. The &ifference m validity of the two aural code teits o small when uawed with the
Arman Clasutkatron Battery. The ‘ugher relabidity of the ARC] gawes it an advantage owcr the
SCCAT for selection purpomes. Compatron of varous compasites of tests in the Awman Clmuficatwa
Battery and aural cods taats showed that rehable and vahid sehectaon of radwo operator traunecs may be
weomplnhed by 3 mwodifed Radw Operator Aptitude lndsy o whach 2 code aptitude test revnanes at
least hall the toty werght and wrbal and numenical tests the resnae der

Fricdman F M & Iwms FC Factor ssalyss of the Airmon Clesfication Battery AC- LB the
EXES Geaeral Aptissade Test Battery, cxporimentsl vinakzatios and i1petiyd tats, and prychomotor
tests. Decemaber 1954 (AFPTRC.TE-54.67) Prodect 77003 Thu factor snalvms wicntifies the
comrwn fatorm! coates of the Aurman Qesdaateon Battery | the IS Fmpioyment Sorvwe
Ceawrad Apttuds Taat Bsitery (USES CATHE) the paychomotot tests of the Ascrew Clasufcaton
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Battery, and Air Force experimental spatial relations tests and paper-and-pencil tests of psychomotor
abilities. Using Thurstone’s centroid meiinod and the Zimumerman graphical rotations procedures, 9
crthogonal factor; were extracted. The Airman Classification Battery has significant loudings on
mechanical expericnce, rumerical facility, verbal comprehension, and pe-ceptual speed factors. The
experimental psychomotor tests and comparable USES paper-and-pencil tests are good measures cf
the psychomotor speed factor. The Airman Classification Battery does not reflect the “psychomotor
speed” factor, nor the psychomotor coordination and precision factors which are found in the
Aircrew Classification Battery and USES peychomotor tests. )

Tucker, J.A., Jr. Use of previous flying experience s & predictor variable. December 1954.
(AFPTRC-TR-54-71) (Project 7731). 2 methods of adding previous flying experience to a composite
are concidered: (a) the wartime method of augmenting the predictor score by an additive constant or
a constent multiplisr; and (b) assignment of arbitrary score values to flying-experience categories to
use directly in the multiple regression process. Eacir was applied to validation data for 2 pilot training
classes in combining the previous-flying.experience variable with selected aircrew classification
variables. Thz.nwitiple regression technique produced higher validity coefficients with less shrinkage
in cross velidation than the technique of augmenting a predictor score.

Heary, KR. & Ward, J H,, Jr. A genersi-purpose card-programmed coatrol parniel for the IBM
Type 602-A Calculating Punch. December 1954. (AFPTRC-TR-54-72) (Project 7702, Tk 77053).
The function of the panel is to program 4 basic arithmetical operations such that A can he operated
on by B to give C. The particular operation to be performed is designated by an operation code
punched i1 a card. The elements A and B may be taken from any of S storage units or from a card.
The result C may be placed in storage or punched in 2 card. In addition, the pane! permits alternate
operations to be performed dependent or the results of a balance test.

Pickrel, EW. The relative predictive efficiency of three methods ¢’ utilizing scores from
bicgraphical inventories. December 1954. (AFPTRC.TR-54-73) Project $03-001-0015). Items from
the Biographical Inventory of the Airman Classification Battery were selected by 3 methods for
prediction of final school grade in Aii Force technical schools. 2 of the methods involve grouping
items in clusters of high within-cluster correiations, one using a multiple regression technique and the
other a unique pattern technique. The third method involves keying items which are related to the
criverion whether or not the items form a psychologically and statistically meaningful pattern. In
general, the method using the multiple regression technique was most efficient.

Friedman, G M. & Detter, HM. Factor analyses of Airman Clasification Battery AC-1A and
selected Air Force and civiian tests from the 1949 Normative Survey. December 1954,
(AFPTRC-TR-54-75) (Project 7700). This paper compares the common factorial content of the test
of the Airman Classification Battery with4 civilian tests. In 3 analyses 10 factors were obtained of
which 7 were common to all analyses and 1 was specific to cach analysis. The factors of verbal
comptchension, mechanical experience, numerical facilily, perceptual speed, and academic
information were best defined by the tests of the Airman Classification Battery. The factors of
general reasoning and visualization wers best defined by Part Il and VI of the Guilford-Zimmerman
Aptitude Survey, although the Airman Classification Battery had moderate loadings on these factors.
The Battery did not have significant loadings on the factors of inductive reasoning, judgment, and
fluency of expression.

McReynolds, Jane. Aiministration of the Avistion-Cadet Officer-Candidate Qualifying Test
under operational versus part-timed conditions. December 1954. (AFPTRC-TR-54-78) (Project
7701). Scores achieved by new airmen with a specific time limit for each section of the test are
compared with those of new airmen taking the test under the operational administrative procedure
which does not juvolve the use of specific time limits. The groups, equated orn all variabies of the
Airman Qlassification Battery, took the test in 2 sessions; the actual testing time for both groups was
the same. There were sipnificant di.ferences between groups for 6 of the 13 subtests with all
differences in favor of the group given specific time limits.
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Tomlimon, Heler. Development of short alternatives for 2 valid clamification test. December
1954. (AFPTRC-TR-54-80) (Project 7700, Task 7708). Two 4-part chart-reading tests and two 3-part
dial-reading tests were studied for the effi- ncy with which they predicted scores obtained on the
Dial and Table Reading test. Predictions from combination of 2 or 3 chart-resding subtests were
better than those obtained from the dial-reading tests and were almost as efficient as were all 8 parts
of the 2 chart-reading tests. Sets of 2 or 3 chart-reading subtests, requiring 2 minutes of testing time
for each subtest are equivalent in predictive power to the Dial and Table Reading test.

Pickrel, EW. Prediction of the trainability of “slow learmers™ from tests with a symbolic and
nomsymbolic content. December 1954. (AFPTRC-TR-54-82) (Pmject 7703, Task 77078). The study
tests the assumption that problem-solving tests of general ahility in which the material is presented by
means of pictures are more effective in predicting the trainability of limited-aptitude sirmen than are
problemrsolving tests in which the material is presented in words. A concrete form and a symbolic
form for each of 2 problem-solving tests were administered to 213 limited-aptitude airmen. They then
received training in 2 clerical and 2 mechanical tasks and were scored for proficiency on each task.
Correlation of test scores with proficiency measures showed the 2 forms equally predictive of
trainability of limited-aptitude airmen.

Anderson, G.V., Fruchter, B., Manuel, H.T., et al. Survey of research on spatial factors.
Deccmber 1954. (AFPTRC-TR-54-84) (Project 503-002-0001, Contract AF 33(038)-11046,
University of Texss). This report outlines the progress of research directed toward description of
spatial abilities through factorial analysis of aptitude tests. It reviews the current status of findings
and points to problems that require further investigation. Emphasis is on implications for development
of personnel selection techniquzs. Froni a consideration of the findings of 57 spatial tests, 3 spatial
factors are defined: spatial rotation, spatial manipulation, and spatial orientation. A fourth facior is
tentatively identified as the kinesthetic factor. Bibliography.

Ward, JH., Jr. An application of linear and curvilinear joint functional regression in
psychologica! prediction. December 1954. (AFPTRC-TR-54-86) (Project 503-001-0015). This study
concerns metheds of combining test scores for predictive purposes when it is known that the scores
function jointly. 3 equations assuming various types of joint functional relations are applied to.a
probiein of psychological prediction. The usual multiple regression equation and these 3 are fitted to
436 graduates of a radio operator course to datermine regression weights and validities, and then are
used to predict course grades for a second sample of graduates. Although the parabolic joint
functional equation produced a best fit for the first sample, the equations lost validity on cross
validation in proportion to their complexity.

Taylor, M.V_, Ir. & Peterson, R.C. The development of aircrew job elennt aptitude tests,
December 1954. (AFPTRC.TR-54-88) (Project 7701, Task 77028; Contract AF 18(660)15, American
Institute for Research). An analysis was designed to improve classification of airmen into aircrew
specialties. The first phase was concerned with development of a job-analysis procedure based on the
critical incident technique. In the second phase 19 job elements involving attitudes and temperament
were isolated. These were reduced to 16 which could be measured by paper-and-pencil tests. This
study reports the development of aptitude tests to identify the individuals possessii.g them.

Torrance, E.P. The development of a preliminary life experience inventory for the study of
fighter intesceptor pilot combat effectivencss. December 1954, (AFPTRC-TR-54-89) (Project 7680).
A Dbiographical inventory was developed to identify potential fighter pilots. Scores of 31
Korean-experienced jet aces were compared with those cf 31 nonaces matched for rank, age, and
World War Il pilot experience. 12 trait cales and 2 gencral scales differentiated fighter interceptor
pilots from multi-engine pilots and aces froin nonaces. elationships between the Ace Scale and
hypothesized characteristics were significant in the expecte] directions.

Trevers, RM.W. An inquiry into the problem of predicting achievement. December 1954.
(AFPTRC-TR-54-93) (Pruject 7703, Task 77070). This paper provides a framework for the
development of research on aptitudes and integrates some of the finding of research within this area
with outcomes of ressarch in learning and training. Svch a framewcrk is needed for studics of
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aptitudes to constitute a program rather than a series of separate investigations. The theoretical
structure outlined is necessarily very tentative. Its function is to generate a series of hypotheses, cach
onc of which can form the basis of a rescarch project. As such projects are completed. this framework
will change to conform with newly established facts and generalizations.

Neuhaus, J.0. & Wrigley, C. The quartimax method: An analytic approach to orthogonal simple
structure. December 1954. (AFPTRC-TR-54-105) (Project 7702, Task 77054; Contract AF
33(038)25726, University of Llinois}. An analytic procedure is presented for the orthogonal rotation
of axes in factor analysis. The aim of rotation is to decrease the complexity of the factorial
description of the tests. This results from finding the rotation which maximizes the variance of the
squared factor loadings. The method is entirely objective and adapted to machine computation.
Numerical examples and computational worksheets are included.

Creager, 1. A. Some relations among linear composites, multiple regression, and factor analysis
useful in estimating unknown correlations. December 1954. (AFPTRC-TR-54-107) (Project 7702). A
technical review is presented of relationships among descriptive statistics of lincar composites,
imultiple regression, and factor analysis. Some of these relations, usually presented for a special case,
are generalized and clarified by the use of a uniform notation. The discussion emphasizes estimation
of unknown correlations, such as criterion intercorrelations, which are necessary to objective
formation of job familics.

Berkeley, M.H. A method for developing equivalent forms of tests of complex functions. De-
cember 1954. (AFFTRC-TR-54-112) (Project 7704, Task 77094). A proposed method for developing
comparable forms of a test composed of heterogeneous items is presented. The technique is a
modification of a method for mzximizing test saturation. With the proposed technique, two 14-item
tests were developed from an Air Force attitude survey. Equivalence was tested on independent
samples, and the 2 forms yielded equal means, variances, and covariances with 2 external measures.

Yamold, J K. & Berkeley, M.H. An analysis of the CattellLuborsky Humor Test into
homogeneous scales December 1954, (AFPTRC-TR-54-114) (Project 503-001-0007). Reactions of
individuals to various types of humor might be usable as personality measurements if responses can be
classified and scaled. Applying a method of analysis to identify homogeneous items of the
Catteli-Luborsky Humor Test, the homogeneous categuries prove statistically superior to scales
previously derived for these items.

Loevinger, Jans. The attenuation paradox in test theory. Psychol. Bull, 1954, 51, 493-504.
December 1954. (AFPTRC-TR-54-121) (Project 7702; Contract AF 18600)370, Washington
University). (lassical test theory leads, under certain unusual circumstaices, to the paradox that
increasing the test’s reliability decreases its validity. Literature concerning the “region of paradox™ is
reviewed. Consequences of these findings for practical problems of test canstruction are suggested.
The same facts which show that pursuit of reliability leads to lower validity under unusual
circumstances show that pursuit of “scalability” leads to lower validity under ordinary circunistances.
Thus consideration of the “atteniuation paradox 7 leads to a mo.¢ adverse judgment of “scale
analysis” than of reliatulity theory.

Gordon, Mary Agnes. Tables for predicting success from stanines. December 1954,
{AFPTRC-TR-54-124) (Project 7702). These tables are used in constructing expectancy charts to
show the expected success of trainees at different aptitude lewls. They were developed by assunung
successive magnitudes of correlation coefficients between a predictor stanine and course grades. The
tables sre based upon the assumption of sample occurrences in accordance with the distribution of
staitines in the airman population. If career guidance and cut-off swores have been provided for a
sample which is to be referred to these tables, a cortection formula is requited for restrction of
range. These tables are useful in overall evaluation of testing programs.
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Flyer, ES. & Bigbee, L.R. The light plane ss a Pre-Primary selection and training device: I1L
Amalysis of selection data. December 1954. (AFPTRC-TR-54-125) (Project 7701, Task 77023). An
experimental evaluation of light plane training was undertaken using cadets in pilot training. Th2
purpose was to ascertain whether light plane training provides better data on which to bas* prediction
of success or failure in subsequent flying training. Results indicate that performance data collected
during light plane training predicted Primary and Basic flight performance criteria. The Pilot Stanine
in combination with light plane mecasures resulted in more accurate prediction of success during later
phases of pilot training than did zither type of measure alone.

Friedmann, GM., Hempel, W.E., Jr., & Detter, H.M. Comperative factor analyses of three radio
operator training criteris. January 1955. (AFPTRC-TN-55-2) (Project 7700, Task 77014). 3 analyses
were performed on 3 groups of studengs who attended the Radio Operator school in the period 1949
to 1952. The crterion of success was a weighted fina! grade for the fisst group, pass-fail in the course
for the second group, and pass-fail for the code-learning phase of the course for the third gioup. Since
the code-learning phasc occupies the first quarter of the course, the analyses yield some information
on the composition of the total pass-fail criterion. Besides indicating that half the varizice in the
code-learning phase is represented by an aural factor, the analyses suggest that the criterion of success
in the school changes as the course progresses. Visual and numerical abilities measured by the
unaugmented Airmas Classification Battery assume importance in the prediction of final grades.

Thistlethwaite, D L., Moltz, H., Kamenetzky, J., et al. Effects of besic training on the attitudes
of airmen. June 1955. (AFPTRC-TN-55.3) (Project 7703; Contract AF 3X038)25726, Task F.,
University of Illinois). Measurements were obtained of the attitudes of over 900 airmen at the
beginning and end of the basic training program. In addition, information was obtained on the
intelligence, education, experience, and attitudes of the tactical instructor assigned to each of the
selected flights. Results indicate an overall improvement in personal adjustment, in favorableness of
attitude toward combat and authoritarian leadership, and in motivation to serve. There was an overall
decrease in expressed loyalty towsrd the flight and in regard for the tactical instructor’s competence.
Cha-acteristics of tactial instructors most highly related o attitude change were the estimated
severity of the instructor in enforcing discipline and his attitude toward training objectives. Flights
with tactical instructors rated “pzrmissive’” tead to exhibit greater increments in motivation to serve
than flights having instructors rated “strict.” Airmen high in intellectual ability tead to show greater
improvement in personal adjustment than airmen of lower inteilectual ability.

Gordon, Mary Agoes. Influence of background factors upon prediction of success in Air Force
training schools: A review of the litersture. June 1955. (AFPTRC-TN-554) (Project 7703, Tk
77072). Studies reviewed include: the effects of ‘previcus learning ey perience on subsequent earning
behavior; the influence of community characteritics on aptitude scores and on criteria of academic
success; tire influence of the socioeconomic status of the family and home on predictor and criterion
variables; the influence of specific background fuctors on specific aptitudes an | the influence of
vanous background fzctors on racial differences. Review of the literature chiefly sirves to point up
the difierences in the conditions of public school and Air Force training and the differences which
may affect the grades used as criteriz. Conflicting answess were found to the question of whether
carly educational and cultural advantages are - sociated with better than predicied academic success.

Smith, R.G., Jr. & Staudohar, F.T. Critical requirenwnts of basic training tactical instrectors.
June 1955, (AFPTRC.TN-55-5) (Project 7705). The proficiency of the basic fraining tactscal
instructor has an important effect on the training of new airmen in mulitary skills and information.
This repori analyzes 6515 examples of especially effective or especially ineffectinve behawor of
tactical instructors (critical incidents). The cxamples were reporterd by basic airmen, tacticsl
instructors, and training supetvisors. Effective incidents were reported much more frequentily than
ineffective in certaiic areas, such s thoge draling with the tactical insiructor’s use of imtrw onal
methods and his use of punishment and rewards. Problem arcas identified By 3 predominmance of
ineffective ncidents are: lack of adequate care in the selection of traince leaders, inappropriste
language, threats, 21d loss of temper.
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Tomlinson, Helen. Development of short alternatives of factor-reference tests for five primary
aptitudes. June 1955, (AFPTRC.TN-55-6) (Project 7703, Task 77082). This report proposes a
technique for accumulating information on trait measurement in a form directly applicable in devel-
oping new aptitude tests. The full-length, highly reliable factor tests are to be severely shortened and
simplified to form an omnibus factor-reference test. A trial of the technique on a small group of
reference tests demonstrated that the sivortened alternatives are as effective as the full-iength tests in
identifying s single factor.

Wheeler, RE. & Schmid, J., Jr. Synthesis of procedures for the computation of various charac.
teristics of simultaneous equations. June 195S. (AFPTRC-TN-55-9) (Project 7702). This report is a
synthesis of various methods for the computation of determinants, multipie correlations, beta
coefficients, inverses (or any specific element of an inverse), standard crrors of beta coefTicients, the
elimination of variables from previously computed inverses and sets o beta coefficients, and
determinants and inverses for nonsymmetrical matrices.

Gragg, D.B., Kicselbach, DJ., Murphy, W.F., et al. The 14-week exploratory study of marginal-
sirman besic training: Comparison of proficiency of B-week and 1 4-week t:aining groups. June 1955,
(AFPTRC-TN-55-10) (Project 7700, Task 77003). The study compares the effectiveness of 2 training
programs for low ability airmen whi-h differcd only in the length of the training time. The group to
receive the experimental t4-week course was mutched with that receiving the regular 8-week training
on 8 variables. The performance of the 2 groups was measured at the end of their programs by the
regular subject-matter tests and by tests administered primarily for this. 2 measures of mathematics
showed superiorily for the longer training period; on certain other measures a difference in favor of
the longer training period was statistically significant but not large enough tu have practical
importance. There was no significant difference in language arts, even though a major training effort
was made in that area. This study showed little gain from an extension of the basic training period for
low-level airmen.

Morsh, J.E, Burgess, G.G., & Smith, P.N. Siudent achievernent 25 2 measure of imstructor
effectiveness. June 1955. (AFPTRC-TN-55-12) (Project 7950, Tk 77243). Effectiveness of
instructors was measured by the actual subject-matter achievement of an instructor’s students. The
Hydraulics Phase of tae Aircraft Mechanics Course permitted each instructor to teach 2 classes a
month apart, which allowed the gains of his first class to be compared with gains of his second class.
On the basis of a pretest and of grades tiwt students achieved in 3 previous phases, the scores students
vrould make on a hydiaudics posttest were predicted. An index of instructor effectivencss was
determuned in terms of whether or not his classes exceeded expectation. Other critena of instructor
effectivencss included forcedchoice ratings and rankings by superviscrs, rankings by fellow
imstructors, and student ratings. Results show that student gains can be relizbly measured. Students’
ratings of their instructon’ teaching ef¥ectivenesy and supervisons” ratings of instructors” verbal facility
are correlated siputicantly with student gains.

Govdon, Mary Agnes Implications of regional differences in aptitude for persoanel
claification. June 1955, (AFPTRC-TN-55-13) (Project 503-001-0001). In this study it was found
that whate males recruited from the southwestern and scutheastern states made better grades in Axr
Force traming whools than those with equal aptituds scores from northeastern states. If differences
are attributable to the influcnce of differences in cultural backgrounds on test scores, then it can be
concluded from the data of tho study that the observed zrade was better than the predicted grade (a)
in areas wath an imtal cultural dsadvantage onr the aptitude test, (b) 1n areas where swores on
nonverbal tests were relatively better than scores on tests of spedific knowledge of mechanucal tfools
Thas study suggests that there are vanables which hawe beer neglected v predicting success 1n
techmcal trarung w1 Asr Foree schools

Tupes, E.C. & Sorg, W.R. Evaluation of 3 selection composite for swrr=ning applicants for USAF
Officer Candidate School. July 1955 (AFPTRC-TN-55.15) (Project 7701, Task 77043) Procedures
for ». cecrung and selecting applicants for USAF Olficer Candidate Schooi (OCS) were modifie  carly
in 1982 The new (octposite score conwted of an officer quality score denved from the Awviation
Cadet Qualifuving Test (AUCQTE 2 scote based on board interview, ard other swores awarded forvears
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of college completed, airman technical schools completed, airman rank, and length of servize,
weighted according to their presumed importance to success in OCS and to later officer performance.
Scores on the compasite and its components were obtained for OCS Class 53-B. Biserial correlations
between these scores and the criterion of graduation did not differ significanily from zero. Only the
ACQT officer quality score was significantly related to academic grades. 4 vanables were significantly
related to military grades (service, rank, ar d interview positively, and college negativelv). Further
analysis suggested that modified weightin;, of the components :ould improve the prediction of
academic grades or of military grades, but that no one set of weights would give an optimal prediction
of both criteria.

Tupes, EC. Comparison of performance in USAF Officer Candidate School of cendidates
selected by two screening procedures. July 1955. (AFPTRC-TN-$5.16) (Project 7701, Task 77043).
Selection procedures for OCS were changed early in 1752, and th . report compares -esults of
selection by the revised procedures with sclection by those previously used. The existence of a
backlog of .pplicants who had been accepted under the »ld procedures made it possible (o study an
OCS class containing reasonably large samples of candidates selected by both methods. The two
crucial changes were elimination of college credit requirements and removal of the subjective ratings
by past military supervisors. The general effect was to render the bases of officer candidate selection
more objective, placing a floor under general aptitude requirements and improving the estimation of
past mulitary accomplishments. A greater percentage of the group selected under the new procedures
graduated from OCS, and a significantly higher percentage ranked high in the class. Failures for
military deficiency were in the same proportion for both groups, but the new selection procedures
resulted in higher acadcmic success.

Cox, J.A., Jr. The development and validation of MDAP English Proficiency Examination Form
A. July 1955. (AFPTRC-TN-55-17) (Project 7701, Task 77027). Foreign nationals attend U.S. Air
Force Pdot tmining schools under the Mutual Defense Assistance Program (MDAP). The MDAP
English Proficiency Examination is used overseas to select personnel who understand English well
¢nough to profit from this instruction. This report describes the development and the validation of
the first form of rthis test. Form A wa; administered overseas in 1953 to select personnel to attend
USAF pilot training schools. Another sample was tested in the US. Analysis of these data gave
evidence of acceptable reliability of the test’s part scores as well as its disinminating powers. An
individually-administered behavior test of Faglish comprehension was deveioped as a criterion of
Er jish proficiency. High correlation of the English Proficiency Examination with the behavior test
and with an English test used in Pre-Flight training gave assurar ce that it actually :neasures language
comprehension. Predictive validity was found for Form A .imrough correlating the test scores with
success in Pre-Flight training.

Tupes, EC., Bowles, I W, & Torr, D.V. Predicting motivation for flying training among senioc
AFROTU cadets July 1955. (AFPTRC-TN-55-18) (Project 503-002-0007). Students in several uni-
veraties were prwen 3 battery consisting of 2 litude, attitude, and biographical informaticn measures,
together with AFROTC proficiency measures and confidential statements of intention to apply for
later flying traiing. These expeassed intentions were then compared with actual application for flight
traiung. The test battery and the atlitude scores were also corfelated with regstration for flying
traung The results of the siudy indicated that the aptitude tests, biographwal :formation wores,
and ie AFROTC proficiency measures were not related to apphication for flight traumng, but that
positre relationtlups existed between favorableness of mabtary attitude and motivation for flying. A
positive relationship existed between stated intention to apply for flying after graduation and actusl
application. Whether cadets who appised for flyisg traming dsd so partly because thewr malitary
atitude was faworable, or whether their malitary attitude wan favorable as 2 result of therr hamng
made up thew nunds to apply foe flying traiming b unknown.

Thorndike, RL. & Hagea, Elizabeth P ldentification of job wkills in Air Force recrwits. August
1955 (AFPTRC-TN-55-19) (Project 7700, Taxk 77015, Contract AF IM038)1 3474, Teacihen Col-
lege. Columbia University). A punted questionnare was dewloped to selevt potential “By -Pasted
Specaalists” priog to the careercoumeing intermen The Fipenence Record has 150 temm covenng
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activities relating to 33 Air Force Specialty odes (AFSCs). The airmen report on a 5-point scale their
familiarity with each of the specific job activities involved in the questions. Indicatio s of experience
are verified by a1 Air Force Job Knowledge Test (AFJKT). Data from several administrations of the
Experience Record indicate that about a third of the men report experience which justified giving
them an AFJKT, and that some 40 per cent of those so identified will “pass™ the AFJXT zt the
'ninimum level required to qualify for an AFSC.

Smith, R.G., Jr. & Gengg:, D.B. Quality control procedures for monitoring psychological testing.
Awgust 1955, (AFPTRC-TN-55-21) (Project 7700, Task 7700S; and Project 7701, Task 77032). This
report describes simple procedures which will rapidly detect discrepancies in tost administration and
processing. These procedures are applications (o the test-monitoring problem of industrial quality
control methods. The use of sequential analytis enables decisions to be made in a more economical
fashion than by older more conventicnal procedures. After the necessary tables have been prepared,
the actual monitoring operation involves only a simple clenical routine. The procedures described are
spplicable to any continuing, large-scale testing program.

Berkedey, M H. Comparison of supervisor, co-worker, and self-ratings of WAF job performance.
September 1955. (AFPTRC-TN-55-25) (Project 7705, Task 77113). This report describes one phase
of a study of attitudes, job satisfaction, and job performance among enlisted WAF personnel. A brief
job-rating survey form that includes 8 major areas of ,ob performance was used for self-ratings and for
ratings by supervisors and co-workers. Data were gathered at 20 air bases in 7 major commands. One
phase of the analysis compared the average ratings awsigned by 4 groups: male supervisors, female
supervizors, male co-workers, and female co-workers. There were no important difterences amoeng
these 4 groups in mean ratings they assigned. From the intercorrelations among the 8 items,
computed separately for cach set of ratings, homugencos scales were developed. The ratings by
supervisors and by co-workers cach resulted in a single scale of 7 items, with the same item dropped
from both scales.

Travers, RM.W., Marron, J E_ & Post, A_J. Some conditions affecting quality, comsistency, and
predictability of perforrance in solving complex problems. September 1955, (AFPTRC-TN-55-27)
(Project 7703, Task 77071 and 77073). This report deals with differences among Air Feree personnel
in their abiity to solve the complex adminstrative problems that confront those in positions of
leadership. 4 administrative-type problems were developed in which tiie quality of the solution could
be relizbly scored. When they were first administered without any attemipt to introduce incentives,
only small relationships were observed between performance on one prodlem and performance on
another. Consistency and predictability of performance were increased under conditions related to
high motivation, but there was evidence that the problems draw upon somewhat difterent abilities. In
an investigation of the consequences of the fact that complex adminstrative problems do no! provide
immediate feedback concerning the effectiweness of the solution produce d, some enidence was found
that the quality of the soluiion is likely to be in part a function of how long the peoblem solver
persists in seeking improwements in his teatativw solution.

Shaskcy D.C. & Smith, RG_, Jr. An evaluation of the language ar's aspect of the bk training
program. November 1955, (AFPTRC-TN-55-36) (Project 7705). Thus study s a1t evaluation of one
procedure that was wsed for the resedsal trainng of aurmen who were in Category [Ve!f the Armed
Foeces Qualification Test (AFQT). This Language Arts Program provided cramung i reading, writing,
and spelling, waang malitary subpect matter a8 2 whacke for the language traiung Results indscate that
the language Arts Program was cffenuw i improning the degree of comprehemion of writen
materizl Some frauves impeoved mwee than othens, whach wuggests the use of low bevel tramung
peograms a8 crifera for tests Jesigned to sepacate those with 3 menty] defict from those with an
educational defxit. The reswits found here apply only to a group with 3 fanly wide range of abdity
The Categoey IV Jengnatmion 172 wadks sermwen between the 10Rh and 301 menventde on the A CT
Other rescarch with 3 Jower bewl growp and with 2 mwre extersowe hieracy program has jrebded
negatswe results.
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Moltz, H. & Thistlethwaite, D.L. Attitude modification and anxiety reduction. J. abnorm. soc.
Psychol, 1955, 50, 231-237. November 1955. (AFPTRC-TN-55-37) (Project 7705, Task 771185;
Contract 33(038)25726, University of [llinois). It was assunied tiat the process of attitude formation
and attitude change, which are of primary concern in indoctrination courses, may overlap
considerably with the processes involved in less complex lcarning tasks. The major hypothesis tested
was that communication procedures which successively evoke and reduce anxiety will produce
superior learning and increased susceptibility to attitude change. 500 newly inducted airmen in the
bassc military training course served as subjects in a communications experiment which attempted to
modify the attitudes of airmen with respect to proper dental hygiene practices. It was found that
greater anxiety reduction was not associated with greater learning, nor was it associated with greater
reported conformity to the speaker’s recommendations.

Thistlethwaite, D.L., de Hann, H., & Kamenetzky, J. Th' effects of “directive” and
“nondirective” communication procedures on attitudes. J. abnorm. soc. Psychol., 1955, 51, 107-113.
November 1955. (AFPTRC-TN-55-39) (Project 7705, Tash 77115; Contract AF 33(038)25726,
University of Illinois). The primary purpave of the present research 3 o discover more effective
methods of presenting coinmunicaticns in Jhe basic military indoctrinalion of airmen. This report
describes an experiment on the relative effectiveness of different communicatton procedures in
modifying attitudes. Comprehension of the communicator’s intended conclusion was increased when
the speaker explicitly stated the conclusion, and when the facts and arguments were presented in a
well-delined organizational context. Suppiementary statements designed 10 aid the lis"ener in
integrating the facts aid arguments presented by the speaker did not increase the speaker’s
persuasiveness.  These findings indicate that betier comprehension of the main point of a
cominmusicat-on Joes not necessarily imply greater acceptance of the speaker’s recornmendations.

Bowles, JW._ & Toer, D.V. An attitude survey of AFROTC cadeis. November 1955 (AFPTRC-
TN-5540) (Project 7701, Task 77040). The survey revealed that AFROTC units differed
significantly in the frequency with which their members stated an inwention to volunteer for flying
trzining. Differences appeared in the frequency with which freshren, sophomores, juniors, and
seniors indicated intention to accept flying training. The data indicated that favorable attitudes
toward a miditary career and toward flving may be organized quite carly, perhaps even before the
cadet enters the AFROTC program. A large propostion of the cadets Jid not believe that they could
pass the tlight phiysical examination. Other emdence indicatea that AFROTC cadets can appraise their
physical qualifications with considerable accuracy. Screening nmethods have been adopted employing
a fhight physical and attitude measures, in addition to aptitude scresning devices to eliminate cases
most unlikely to sdeceed in flying traimng.

Tupes, E.C. Development of 2 test battery for joint selection of AFROTU and AROTC cadeis.
November 1955 (AFFTRC-TN-55-41) (Project 7701, Task 77044). A joint Asr Force-Army research
study, desgned to provide 2 valid test battery of leadership abdity suitable for the wresmng of
applicants for ROTC scholushups, wam urdertaken. An expenmental battery of 13 predator
nstruments was admunistered to nearly 2300 semior (Class of 1933) AFROTC ame AROTC cadets at
6 colleges and data on 2 criterion measuses {leadership abiiaty | malitary science graces) were obtained.
The cross validity of the entire expenimwntal battery was suffwwntly hugh for the prediction of
leadershup (about 23) 30 that efficient screerung could rexult. An uaweighted fombmation of J tests
(Acral Ovrentation, Senwor ROTC Persoanel Inventory) would be onby shigh?y few valed than tiw
entire experimental battery  Thy would prowide a shoet selection battery cauly admuastered 0
groups of applwants, ard eandy woeed With a standardized rating wale and 10 to 20 -aters per
subject, even untramed L aters wete able to make ratings whach, when averaged, had 2 hega relabadits
Ratings of leaderstup abr! 1y are mwoderately peedactable from test woees

Crom, K Patricia & Gaier, El . Technique in problem.sulving 25 2 predictor of edwoational
achicrement. ] edwe Prychal. 1955, 46, 193.206 November 1955 (AFPTR™ -TN-35.46) Project
7700 Task T7J16, Coutract AF 31MO018)237 6, Task \, University of [lhnan) The Balance Probieims
Test m an attempt to measure the exten’ to aluch indmdualy wiect and nuke etfective use of
primcples a opposed to factual informatwon 1n problem solning & sty of problems. cortaring 4
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problems each, were constructed. Problems could be solved either through the spplication of one
principle applying to the entire set or through the use of successive, discrete facts. The BPT
was administered to 39 high school students for whom indices of educational achievemnent and of
aptitude were availsbie. By means of correlstional analysis, the following conclusions were
reached: (a) Those who took more methematics courses in high school made more use of principles in
BPT; they use fewer facts, even though the use of principles appeared o require more time. (b)
the use of facts was considered the easier method of solution, those who used facts were less
to obtain the correct answer. (c) Perfornmance on the BPT is a good predictor of mathematics
(d) Science test scores are positively correlated with the number of BPT problems correcdy
They are negatively correlsted with the use of BPT facts.

T !

Masom, HM. A comapantive evalustion of two approaches 1o job-knowledge test comstruction. J.
sppl. Pyychol, 1954, 38, 384-389. November 1955. (AFPTRC-TN-5548) (Project 7700, Task 77016;
WAFSXW)MMGUM\ As part of 2 task on the developrent and
cvalustion of job-knowledge tests, 2 iests foc mechanics were constructed, one centered about
requirements for engaging in the job and the othet oriented toward experience that might
be picked up while performing it. When these Airplane and Engine Mechanics tests were tried out in
severa) squadrons, tests focused on experience were found to yve experienced mechanics an
sdventage over inexpetienced ones. Tests centering wound information failed to make this
discrimination. Both kinds of tests gave the following order of merit for groups with heterogencous
experience: first, mechanics on the job; next, mechanic trainees; anc last, inductees.

i

Thistiethwnite, DL. & Kamenetiky, J. Attitude change through refutation and elaboration of
sudience countersrgurents. J. sbunorm. soc. Pyychol., 1955, S1, 3-12. Novembar 1955. (AFPTRC-
TN-5549) (Project 7705, Task 7711S; Contract AF 33(038)25726, Task F, Univessity of [linocis).
This study investigates the comperstive cflectiveness of altermative communication proceduics in
changing attitudes of 2 independent samples. One consisted of 756 basic airmen and 400 high school
students. Some of the communications explicitly refuted arguments the audience might raite against
the presented thesis Other communi.ations presented the same facts and arguments but no explicitly
refutative statements. [n addition, 'he experiment compared the effects of elaborating vs not
claborating the mijor arguments of opposed members of the audiense. Among the high schoeol
students, the effects of presenting =xplicit refutations were to (3) increase audience comprehension of
the speaker’s concduwion, and (b) ciit greater discounting (uufavorable appraisal) of the
contmunication. Refutative and noarefu’ ative procedures were equally cffective in changing attitudes.
Among the airmen, expiicit refulations increased neither comprebension nor  discounting.
Nuarefutative cormumunication procedures were more ¢fTective. The onc-sided communications which
did not daborate opposed arguments tended to be more effective in changing attitudes.

French, Elizadeth G. interrvistion smmon some mrasures of rigidity wader stress and nosstres
conditions. J. sdmorm. soc. Prychel, 1955, 51, 114113, December 1955, (AFPTRC-TN-55-59)
(Project 7704, Tak T7092) Th study is a comparwoa of performance under two differently
structured emotional climates. 7 tests of rigidity, messuring different aspects of the variable, and 2
test of achievement motivation were given to 50 male airtwn under epo-involved coaditions and to 50
uader relaxed conditions. The results include ' (a) ego-invalwed conditions did no* wodude an increase
n rigid behavior; (B) thers was no evidence ~f 2 general interraation between the varnous measures of
rigndity; (c) cgo-mrvolwd coaditions poduced so incriaw in mterrelation between measures of
rigidity . and (J) shievement motimtion &id incregme under ego-involzed conditions.

McQuitty, LL. A method of pettern amalysis for isoleting typologicel and demcnsional
comstracts. Ducesaber 1955 (AFPTRC.TN-5542) (Project 7700, Task 77014, Comtract AF
IN03)25726. Twk A, Univeesity of eeis). The poper develops and dllustrates 3 method of
walyzing petterns of responses, sivwlanty 2aalyus, which pernwis mtcrpretation of them as inducative
of » limsied romber of interred chiractermtna. It postuiates nwrely inferred charactenstus whach
may be ather typologcal or dnwnsnonad in natuce. The techngue s applied te Air Fores mechanas
for solating the dmemsns peculiar to vanows categones of sibyects and for deterranmng whach
dimension & appeopeiate for the evalwation of sach mwchanx. Sumdanty snalyus gves an optimal
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solution; each patiem of responses is classified in that category which maximizes the relevancies of its
1esponses 0 the category. The relevance of each response as an index of each inferred construct is
quantitatively determined, and the constructs can de described in terms of the more relevant

responses.

Price, BP. & Schatz, HH. Application of high-apeed computation to factor snslysis operstions.
December 1955, (AFPTRC-TN.55-64) (Project 7702, Task 7705S. Comtract AF 18(500)393,
Southwest Rescasrch Imstitwte). This report is concerned with peograms for § difTerent methods of
factor snalysis. These programs are general and can be made applicable 0 any of the various types of
ocral purpose computers. Coding for input into the machine is the only additional step required
before problems of this type can be solved with much greater accuracy in much less time than by
other kinds of machive computatior. These 2 advantages lead 1o a third, that of incresting the tange
of openstions and the flexibility allcwed the research worker when he must make a decision as 10 the
kind of analysis he will cnploy for specific rescarch probiems.

Price, BP & Schatz, HH. Application of high-speed computation to Enew dincriminant
fuaction operstions. December 1955, (AFPTRC-TN-55-66) (Project 7702, Task 77055. Conteact AF
18(600)395, Southwest Research Institwte). The use of general purpose, digital computers involves 2
phases: (3) the prognmming phase, and (b) the coding and operation phase. This report concems
itself with the first phase of this problein. Ordinarily programs are general and can be coded for any
specific machine, 40 that until a specific computer is selected to accomplith the computations,
specific codes are not very peactical. This report provides a general method for solving kinear
discriminant function problems throvzh the aid of any of a variety of highspeed computers. The
running time for the computatioas, fter programming and coding have been accomplished, is sucl.
that solutions can be obtiined for large problems quickly and economically.

French, Elizabeth . Relation of an indirect measure of attitude (o expeessed military attitude.
December 1955. (AFPTRC-TN-55-72, (Project 7704, Task 77099). In this study an objective indirect
measure of attitude wai developed aad related to the direct measure curtently in use. Some
relationship was demonstrated between the 2 measures under conditions of experimental
administration. In additwon the indirect mearure yiclded similar distributions under experimental and
operational conditions while the dir::t rocasure showed the expected higher mean and smaller
vaniance under operational conditions.

Bowies, J W. Preliminary snalysis of the Thusstone Color-Form Dominance Test. November
1955. (AFPTRC-TR-55-1) (Project 7704, Task 77091). Dewelopment of valid selection and
clawsification tests which tap the motivation and temperament aspects of personality has proved to be
onv of the most difficult test construction problems. The peesent report describes a peelimunary
analysis of an experimental device designed to measure motivation and temperament aspects of
personality. The Thurstone Color-Form Dominance Test, as administered to 200 airmen, yiclded 2
types of sores: one score reflected a tendency on the part of the subjects to perceive moving colon
vi moving thapes, the other, 2 tendency to soc apparent mowenent as either upward of downward.
Analyss indicated that color v form scoces were markedly affected by scating pomtion and that
test-retest reliability was bow The vertical movement soee was mose stable and lem affected by the
positior from which the subpct wewed the test material. A: such, it 8 more amenabie to
group-a iministercd investigation and may warrant further study

French, Elizabeth G & Emest. R.R. The relotion between swtharitarignism snd acceptance of
military ideology. J. Pers., 1955, 24, 131191 Febrwary 1956, (AFPTRC-TN-56-34) (Project 7704,
Task 77093). This study is coacemed with evaluating 2 wales and other psycholopical matenal s
twans for mmsting the xceptance of ruilitary ideology under varying condstiors. The Caliform
F-Scale, some additional itesms of the sare kind, 2 Military Ideology Scale, and 3 questron about Ai
Furce career intentions were adnunistered to 186 basx armen 3t the hepnrang of trasming and agan
6 weeks Later. Half the subgects signed thewr ~apers and half snswered anonymowsly. The hypothesn
that F-Scale respomes would be reisted to aceplace of military 1declogy was confirmed The
relationship  was greater when only FoScale rtemys Jcaling wath attitudes towasd authonty,
conventionslum, and “hard-headednens™ were wsed. F-Scale repnass were unchanged by nuabitary
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training. The cumbimation of signed conditioms and pressures of the fint week of training produced
higher F-Scale wcores than the other conditions. The major findings were duplicated with an Officer
Candidate School population.

Freach, FEbeth G. Some characteristics of achicvement motivation. J. exp. Prychol., 1955,
50, 232.236. February 1956. (AFPTRC-TN-56-37) (Project 7704, Task 77101). This 1 :port suggests
that typical level of achievernent motivation is a significant variable affecting the degse to which a
desired level of motivation can be aroused by introducing appropriate cues into the ituation; that
this resultant motivetion can be independently measused: and that it is related 10 periormance. The
findings suggest that an independent measute of motivation atd a knowledge of the charactetistics of
the stimulus situstion are both essential for predicting performance. It is possidle, Lo some extent, to
identify in advance which individuals are more likely (0 increase oulput under varying sets of stimulus

Zaccaria, MA., Deiley, J.T., Tupes, £.C.. et al. Development of sa isterview procedure for
USAF officer spplicants. Febownry 1956. (AFPTRC-TN-5643) (Project 7701, Task 77022). An
intezvicw procedure and icport form were developed suitable for all Air Force officer procurement
programs wherein selectlion is based upon the finding of 21 mterview board. The procedure is
suitable for 3-man boards with little price training, and is designed to furnish a reliable estimatc of
oflicer potential but not of techuical proficiency or any other arca which is better measured by test
material or evaluztion teports of past performance. 3 tryouts, 2 using cadets in the AFROTC training
programn as interviewees and the third using applxants for pilot training, were usefud in revising the
preliminary procedure and providing estimates of the reliability and validity of scores yiclded by the
procedure. The interview procedure yiclded fairly roliable evaluations, but they were only slightly
reiaied (0 rradership abidity. On the basis of these findings it is clear that: (a) the intervie  will not be
useful in procurcrent prograrms where other kinds of measures of officer leader hip potential are
available, a1 (b} it should be used ouly as a screening instrument to sliminate the seaall percentage of
applicants obviously lacking officer leadership potential.

Freach, Elizabeth G. Development of 3 measure of complex motivation. Apri 1956. (AFPTRC-
TN-56-48) (Project 7704, Task 77101). The report describes the development of an independent
measure of compiex motivations for use in studies of the role of such motivations in performance.
From a trial administration of SO werbal stimulus items, which permitted but did not reguire
achievement and affiliatioa responses (wo parallel 10-item forms of the test were Coustrucied.
Scoting categorics were dewloped and refined until satisfactory inter-rater agreement was reached.
Scores on carly forms of the test were cocrelated with questioznaire items pertaining to behavior
coasidered dependent in part on the motiws studied. Presented to Preflight cadets as 2 Test of
Insight, the test clicited achiewsrwnt and affiliativn onented responses fur which a rehable scoring
system was dewloped. While mwtivation wores on prehiminary forms weie urncocrslated with
observers’ judgments of motvation and goal attainment, the udgments of doth motives correlated
(32) with obscrwed goal attasnment. Test of Inught soees showed fow (19) but coaustent and
sgnificant correlations with seatunment and questionnarie responses perfauning to ahsevement and
affiliation.

Moesh. JE. Systemetic olwcrvation of imstructar bebavior Mz, 1956 (AFFTRC-TN-56.52)
{Progect 7950, Task 77241). From obssrvatwon in techascal shool claxroom utuatons, 3 shoet check
imty were comstructed Twae formm wery deugned fo failitate the observing of matructor wrbal
behavics, mstrucfor nonvrbal dehavioe, and student dehavioe  After extensrw tryout, 35 em were
retained where (2) 2 o } mroan obssrwery agrevd on the froqueny of accurence of the behavior, and
(b) where an iminxtor’s behanoe tended to b comsmtent over time J semioe armtan obserwery used
the bsts i conducting half-hous ohwesvations of 120 hydaubia indracton. 3 crifer, stiden gaans,
itodent rafmgs, and wperviooe raings, were correlated with each of the 35 mstructor and nudent
behavior steans to find whach items best pevducted each critertoan. Certan student behuavion were
refated to stedent xhicwenwent, cortam iminnine Mehamor dems were relsted to wuperviwon” ratum
Itens oo the Imtructor Vorbgl Behavior, [nstroctoc Nos-Verbal Rehavior, amd Stwdeit Behavior
chexk lsts were not ugniwamly related to coe ancthe: Student kearmeng of subgert matter wa
pecdncted better from student behavior, apecially wmattentore behawmor, than from mstractor bekavwoe
i the clasar oo
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Hammen, H]. & Morsh, ) E. The svistion mechenic testing program in the operstional
commands. May 1956 (AFPTRC-TN-56-53) (Project 7950, Task 79350(). A method for Cetermining
where Uaining is needed, and who needs training, was considered esse: .tial in providing in”>rmation
for planning 3 training progran: Diagnostic testing instrumeni: answer this purpose. The purpose of
this report is 10 describe the development and usc of some of these insisuments. Principles guiding the
development of a diagnostic instrument were: (2) Tests must reflect (xv-to-day job duties rathes thaa
hroad general principles. (b) Scparate diagnostic scores that reflect logpically discreie aress of the job
must be provided. (c) Broad coverage of duties is required 50 that 2 muxames of information can be
given. (d) Saandards of performance must be provided. (¢) A simple woucdure for interpeeting test
scotes is necessary. Based on experience with interview-lype examirations sdministered by highly
skiled mechanics, 2 sets of objective, mulliplechoir examinations were developed, the Written
Evaluations of Mechanics’ Proficiency (WEMPS) and Training Needs Tests (TNTs).

Moush, J.E & Schedd, I, Jr. Supervisory judgment o 8 criterion of sirmen performance. May
1956 (AFPTRC-TN-56-56) (Project 7950, Task 79505). The purpose of the present investigation was
to sec to what cxtent supervisors’ ability to estimate their ainman svbordinates’ job knowledge is
related to supervisors’ owa job knowledge, rank, education, and attitr de. Supervisors’ attitude toward
the Air Force was determined by a questionnaite completed b, supervisors in 4 cazeer fielda.
Airmen’s attitude toward theur supervisors was obtained from pertinent items of a Job Satisfaction
Inventory. Supervisors and the men they supervised completed the Training Needs Test for thes
specialtly to measure their proficiency on jobs of ...c carcer ladder. A “leniency of rating’” score was
obtained for cach supervisor by subtracting scores his airmen obtained in cach test {rom the scores s
estimated by the supervisor. Results showed that: supervisors’ estimates of airmer.’s test scores agreed
to some exlent with scores airmen teceived; supervisors were more benient wich men they knew
longer; the higher the supervisors’ rank the more scvere they were in rating the job kncwiedge of their
mwn; supetvisors’ accuracy of rating increases with their knowledge of the job; supervisons’ job
knowledge 13 related to their erlucation and to their rank; and supervisors’ attitude toward the Air
Force becomes more favorable with increase in rank.

Nolan, C.Y, Rathiff, FR., & Richey, HW. The Ainnen’s Proficiency School: An appecach to
the problem of adaptation and motivation in the Air Force. May 1956, (AFPTRC-TN-56-57) (Project
7950, Task 79507). This report deals wick some effects of training designed to adapt and motivate
airten personnel. 3 attitude wales and a statément of reenlistment intent were adminmtered to 899
armen in 13 clages before and after traiming in the Airmen’s Proficiency 3chool. Changes w
attitudes, clas differences, and significant interactions were aucssed by analyss of vanawe
techuuques. Attitudes of the airmen toward the school and its goals were peuerally favorable.
Although results were not alwavs consistent between classs, small but statsstically ugnificant guns
were shown on the sales measuring Air Force ideology and fechngs of sevunty i the Au Force
Hypotiesized changes it attitudes toward NCOs and reendistmwnt were not demonstrated.

Hagen, Elizabeth P. & Thorndike, R L. Follow-wp study of Air Foree cxaminees. May 1956,
(AFPTRC-TN-56-55) (Project 7701, Tash 77033; Comtract AF 33038)-13474, Teschers College.
Columbia Univemity). Revords of Aur Fotee aptitude test swores haw deen accumlating for arcrew
traumunyg applscants oce 1942 I ot » peacticable to oblain mformation about crvilian careers of large
oveupational groups of formwt argrew applacants, it then decomes posubic to deternune the prevmson
ad stadddity of bong-range predaction from aurcrew clasuficatsos tosts Startng with 9y car-obd tesimg
records of 1300 applxants, covilian addremes were located for T7% Questwonnamrsy were returned by
65% of them, ot oret 0% of the otigusal rosters. Reported crvibian occupations were da'rbuted
ammoag {34 rob categotws, bt ooly 23 categories had a3 maay as 10 reportmg Profiles of text woee
aweapes for the larper groups wndecate that m 2 full wale miewy the apttude texts ought show
dawummatioons both detween ovcupations and between the myoat and least raecessful groeps withe
ocoupattons. Feaubilitr of 2 larpe sale turvey hm “sen demwonstraed Thas report provides
o rmaton for determunmg ure, desogn, and techasques of wuch 2 wrwy
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Heusman, H.J. & Goldberg, S.C. Nontechrical factors in the job performance of aircraft
mechanics: Study II. May 1956. (AFPTRC-TN-56-59) (Project 7950, Task 79507). This study is an
attempt to define with more precision some of the content in self and supervisors’ ratings by looking
beyond general factoss. Supervisor ratings were secured from 20 crew chieis and self-ratings from 85
mechanics. Assistant crew chiefs completed boih rating forms. From factor analysis of the ratings. 5
relatively independent dimensicas of self-rated attitudes toward the job were identified, but no
general factor of “morale” was found. The supervisors’ ratings of mechanics showed a bifactor
structure. ¥ach item rated by a supervisor contained a large component of hulo and an appreciable
component of a major trait apparently related to the verbal content of the item. The element of
friction vs smoothness in his relations with a subordinate scemed to affest the supervisor’s rstings for
that subordinate on all traits, thus accounting for the halo effect. 4 facters in 2ddition to the general
factor were identified. Composite trait scores from supervisors’ ratings were highly intercorrelated,
but an underlying “things vs people” structure explained the relationship cf rated traits, with a
work-oriented traits cluster distinguished from a social elements cluster.

McReynolds, Jane, Development of motivation keys for the Armed Forces Qualification Test
Forms 3 and 4. May 1956. (AFPTRC-TN-56-60) (Project 7700, Task 77009). Special scoring keys for
the Armed Forces Qualification Test (AFQT) were required to assist in detecting those men who
might be deliberately failing the mental qualification test to avoid military service. 2 keys were
developed for AFQT Forms 3 and 4. Key I was based on a comparison of the responses made by a
group of marginal-ability airmen who were trying to pass the test with those made by a group of
Category |, II, and IIl airmen who had been instructed to fail the test. Key II was bused on a
comparison of the marginal group with a group of Category IV men who were told to fail the test.
Incorrect responses favored by the intentional failures were keyed. 2 independent samples, one of
failing applicants and one of basic airmen were used tor cross validation of the keys. On the basis of
correlational analysis, Key I was preferred for both AFQT-3 and AFQT4. Gnly 17% of the
intentional failures for AFQT-3 fell in a doubtfui classification and 22% for AFQT-4. It was less
effective for the Examining Station sample, ac 48% for AFQT-3 and 54% for AFQT-4 were in the
doubtful classificai:on.

Davis, F.B. The construction of spatial orientation items by means of a cyciorama. June 1956.
(AFPTRC-TN-56-61) (Project 7701, Task 77046; Contract AF 18(600)35&8, Test Research Service)
An accurate technique was required for sirnulating aerial photographs in constructing new forms of an
aircrew selection test. A cyclorama was designed and constructed to represent the visual field of an
observer in a Piper Cub at an altitude of 250 feet. Key puints and lines in the terrain were projected
on the walls of a cyclerama to guide the artist in making the perspective drawing. A special camera
mount, scaled for precise angular adjustment, provided for rotary motion in 3 dimensions abou't the
fixed point of the observer, 2 spatial orientation tests were constructed from cyclorama photogr: phs.
Statistical anaiysis shows that the new tests measure m large part the same functioas as the previous
test, but that they are more closely related to each other than to the old test. In developing perso.mei
tests that require acriui views of terrain, photographing within a cycloyvama is a praciical compror iise
betwecn direct photography and independent drawing.

Norris, R.C. Development of an eificient set of dimensions for description of Air Force
Ground-Crew jobs: Part I. Rating dimensions. June 1956. (AFPTRC-TN-56-63) (Project 77C0, Task
17000; Contract AF 33(038)13474, Teachers Ccllege, Coiumbia University). To identify the
significant independent dimensions of Air Force enlisted jobs, 150 jobs were rated by 4 professional
psychologists with respect to 170 attributes. A set of 130 attributes were chosen as meeting :ninimum
standards for importance and reliability of rating. The intercorrelation matrix was fact~: analyzed by
Thurstone’s “diagonal” method e identify the common dimensions. Traits which were quite reliable
but independent of ihe common dimensions were identified by multiple corretation techniques. 11
comnton factors and 7 additional attributes made a set of 18 dimensions which provide a framework
for describing the requirements of Air Force enlisted jobs.
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Thistlethwaite, D.L., Kamenetzky, J., & Sc.midt, H. Factors influencing attitude change
through refutative communications. Speech Monogr., 1956, 23, No. 1, 14-25. June 1956. (AFPTRC-
TN-56-64) (Project 7705, Task 77115; Contract AF 33(038)25726, University of Illinois). The focus
in these studies was the immediate reactions of the audience {college men) to tape-recorded speeches
as revealed by a program analyzer. In the first study, 2 variables were studied: (a) explicitly refutative
vs implicitly refutative communications; and (b) 1-sided vs 2-sided communications. In the second
ctudy, the variables were: (a) climax vs anticlimax order of presentation of explicit refutations; and
(b) use of second-person vs use of third-person grammar in describing the souzce of the counter-
arguments refuted. Questionnaires were administered to determine opinions on relevant topics and
tendency to discount the communication. In the first study, 2-sided presemations of refutations
tended to arouse antagonism. While the communications as a whole proved persuasive, there were no
differences in the effectiveness of the different types of communications in changing the opinions of
opposed subjects.

DuBois, P.H., Loevinger, Jane, & Smith, T.L., Jr. Evaluation of methods of keying psycho-
logical tests for prediction of external criteria. With Appendix by Tucker, L.R., DuBois, PH., &
Smith, T.L , Jr. Scoring item punched cards by selector networks. June 1956. (AFPTRC-TN-56-65)
(Project 7702, Task 77062; Contract AF 18(600)370, Washington University). The 4 objectives were:
to develop tests by 4 methods of empirical selection from a pool of hetzrogeneous items; to develop
tests by homogeneous clustering of the same pool of items; to compare the effectiveness of the tests
in predicting an ¢xternal criterion; and to devise computing techniques for handling large masses of
item data by means of punched cards. All the experiinental keys were developed on oae sample of
1000 aircrew cadets and cross validated on the second sample. All 4 methods of empirical keying
yielded about the same cross validities. Hence the simplest procedure, selection by highest correlation
or covariance with the criterion, can be used. Validity of the tests constructed by these methods did
not differ from the multiple correlation estimated from the 4 homogeneous keys. The machine
procedures developed for analysis and scoring of items by selector networks double the item capacity
of the IBM punched card.

Mason, HM. A further study of experience-centered and requirements-centered tests of job
knowledge. J. appl. Psychol., 1956, 40, 14-16. June 1956. (AFPTRC-TN-56-66) (Project 7700, Task
77016; Contract AF 33(038)25726, University of Itlinois). A previous study investigated the relative
merits of 2 approaches to constructing items that test knowledge gained through experience as an
aircraft and engine mechanic. This study is a repetition of the first investigation in another setting. Z
experience-centered and 3 requirements-centered tests were developed from statements of technicai
knowledge req..rements. Test validities were determined by comparing test means for mechanics
from 3 levels; apprentice, senior mechanic, and supervisor-technician. Analysis of variance was used to
determine the significance of relationships between test means and skill levels. 5 tests were
significantly related to the criterion of level of job skill. One of the expericncecentered tests,
Maintenance Facts, had the highest validity. Observed differences favored the other experience-
centered test over the requirements-centered tests. Results are in agreement with those of the
previous study. Experience-centered job knowledge tests for aircraft and engine mechanics have
greater validity than requirements-centered tests when the criteria are job skill levels.

Berkeley, M.H. & Broka. L.D. Stability of WAF attitudes as measared by WAF attitude survey
BE-CESOIGX. june 1956. (AFPTRC-TN-56-72) (Project 7705, Task 77113). To determine
differences in WAF atiiiudes at 2 stages of Air Force service, a questionnaire survev was administered
to 196 WAF in basic training and readministered to the same WAF as permanent party on several Air
Fozce bases at a later date. The survey provides 16 scales which cover the following areas: motives fcr
joining the Air Force, civilian and military attitudes toward WAF, personal status, reenlistmesit
intentions, adequacy of training, housing, recreation, superior-subordinate relationships, ana inter-
personal relations. Significant shifts in attitude were found from the basic training to the on-the-job
situations. The permanent party WAF is more concerned with the working and living aspects cf the
situation than she is with its strictly military components. She accepts the arbitrary structure of
military authority and is not too distressed by the barracks life. She is less happy about her work
situation, her job and the training she got for that job, and her educational and recreational
opportunities.
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Morsh, J.E, Deyelopment of the Written Evalurtion of Mechanics’ Proficiency (WEMP) messure
for B-50 sircrafi. June 1956. (AFPTRC-TN-56-75) (Project 795C, Task 75500; Contract AF
18{600)82, Personnel Research Institute, Western Reserve University). It was necessary to develop a
measure for desermining which B-50 mechanics need training and to identify those job areas in which
a mechanic most needs :raining. For each WEMP, a test outline wes set up, subject matter experts
were selected and trained, items were constructed, ard experimer:tal forms were tried out. From item
analyses of difficult; and discrimination, a tinal form was constructed. From administration to
appropriate groups of airmen, reliabilities, validities, and cosiversion tables were determined.
Reliability of diagnostic areas ranged from .48 to .86, with the meCian reliability of difterences .38.
Area validities for supervisor ratings averaged around .35, and for mechanics’ mititary grades around
.60. Use of the test as a d:agnostic measure to provide information for planning on-the-job training of
B-50 mechanics appears warranted.

Bryant, N.D. A factor snaiysis of the Report of Officer Effectivencsz (Form 77A). June 1956.
(AFPTRC-TN-56-77} (Project 7701, Task 77042). This ceport presents an analysis of officer ratings
on 2 deiailed check list to determine the extent to which the ratings differentiate activity areas. The
54-item Air Force Form 77A was completed by 2 superiors for each of 411 male OCS gradustes at
tke end of 6 months on-the-job training in 2 basic military trainin3 squadron. The 2 ratings on the 54
variables were pooled and intercorrelated. Factors were exurasted by the czutroid method. Graphic
rotation to simple structvre was unsatisfactory, and a multiple-group solution gave the basis for
infeniing dimensions of the rating form. A general factor accounted for most of the correlation among
the 54 items. S group factors were tentatively defined by the relationships among separate clusters of
the check list items interpreted as: I, conforming to the prescribed role of the responsible officer; II,
proficiency in intellectual tasks; IIj, getting along with peorle: IV, proficiency in supervising
personnel; and V, facility in communication. These concepts of aspects of an officer’s job seem at
least as defensible as the a priori categories of Form 77A.

Richey, HW. & Ratliff, F.R. The prestige of Air Force career fields. June 1956. (AFFTRC-
TN-50-78) (Project 7950, Task 79505). It was hypothesized {a) ihat prestige values are attached to
Air Force career fields and that a career field prestige hierarchy can be reliably es:ablished, and (b)
that the rank order of career fields on prestige by airman, NCO, and officer judges will be similar. 3
groups (50 airmen, 48 NCOs, and 50 company grade officers) rated 38 career fields on prestige.
Reiiabilities of the ratings were determined. Career field pre:tige rankings estabiished by the 3 groups
of raters were intercorrelaied to cowmpare agreement among ihe rate: groups. Agreement was almest
complete among the 3 groups regarding the prestige order of 38 career fields. Carcer fields with titles
and duties impiying professional and semi-professional status received the Lighest ratings. Inter-
mediate ratings were givea career fields engaged in skilied, clerical, and distribution functiors. Those
career fields concerned with semi-skiled and unskilled services stood low on prestige.

Mitra, S K. & Fiske, D.W. Intra-individual variability as related to test score and item. Educ.
psycbol. Measmt, 1956, 16, 3-12. Jupe 1956, (AFPTRC-TN-56-80) (Project 7704, Task 77090;
Contract AF 18(600)60%, University of Chicago). This paper is concerned with the difference
beiween the 2 responses of an individual to the same test item at 2 points in time. An interests
questioniiaire and a self-rating adjective chieck st were administered to 118 aircrew cadets twice with
a 10-week interval. RBoth tests had a test-retest reliability of at least .70. Variability scores and
reliabilities (K-R 20) were computed for both ‘est scores and item responses. For g set of reiatively
homogeneous items, there were reliable individual differences i variability. For a group of persons,
the mose homogeneous their responses to an item, the less variability for that item. For a set of items, -
the total test score was related to response variability; individuals with low scores tended to have high
response variabilities, those with high scores tended to give the same response on both testings. The
finding that sonie of a test’s error variance is correlated with its reliable variance indicates that the
usual estimates of 2 test’s reliability need modification. The r:lationship between variability scores
and scores on the inventories suggests that response variability is a measureable personality trait that
may have significar.ce for personnel selection and classification.
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Osterweil, J. & Fiske, D.W. Intra-individual variability in sentence completion responses. J.
abnorm. soc. Psychol., 1956, 52, 195-199. June 1956. (AFPTRC-TN-56-"1) (Project 7704, Task
77090; Contract AF 18(600)601, The University of Chicago). This study investigated the nature and
amount of response changes on a projective test where responses are free rather than multiple choice;
and explored relationships between variability and certain stimulus characteristics. The same test was
given on 2 occasions to 4 groups (93 subjects) of college students. 2 Normal groups were given
instructions which suggested that the study conc rned group at..tudes. The Good Adjustment group
was instructed to create a favorable impression, the Bad Adjustment group an unfavorable impression.
Judges classified responses into sets of similar or equivalent completions; and into Popular, Common,
and Unique rcsponses. Judges then classified the second response as similar to or different from the
first response. Content of the majority of responses changed on retest, Unique responses were
changed more frequently than Common or Popular responses, and persons who gave many unique
responses had higher change scores than persons who gave few unique responses. These findings were
true for all groups.

Staudohar, F.T. & Smith, R.G., Jr. The contribution of lecture supplements to the effectiveness
of an attitudinal film. J. appl. Psychol., 1956, 40, 109-111. June 1956. (AFPTRC-TN-56-82) (Project
1705). To determine the effect of brief lecture supplements on expressed attitudes toward discipline,
3 lectures were developed for use with the commercial motion picture Twelve O'Clock High. All
stressed scenes in the film thought likely to produce favorable attitudes toward discipline in military
service. 4 groups of basic airmen served as subjects. One group was lectured prior to viewing the film;
the second was lectured after the film; the third was given both an introduction and review; and the
fourth was the control group which received no lecture. Attitudes toward discipline werc measured
by a brief questionnaire. Analysis of variance and differences between mean scores of the control and
experimental groups showed that airmen who heard one of the lectures with the film expressed more
favorable ovinions concerning military discipline than those who had sccu the movie without a
lecture. None of the lsctures was n: - offective than any other. Supplemental lectures provide a
simple means for making more effect’.  se of films which are already pertinent to a given attituce.

McReynolds, Jane. Mental gualification tests for women of the Armed Forces. June 1956.
(AFPTRC-TN-56-87) (Project 7717, Task 87001). All services use the Armed Forces Qualification
Test (AFQT) for screening enlisted personnel. Recent forms minimize verbal skills and maximize
mechanical training or experience, and are dcsigned to have the greatest precision of measurement
around the low qualifying score used for male enlistees. These characteristics were inappropriate for
female personnel and the Air Force was asked to develop a selection instrumen: for women. Because
women in military service tend to be given clerical and administrative assignments, verbal and
quantitative items were selected, on the basis of item analysis data, for 2 paraliel forms of 100 items
each. Shorter forms weie developed for prescreening to help recruitment persos. el szlect applicants
likely to qualify on the longer tests. The Armed Forces Women's Selection Test, Forms 3 and 4,
provides, in addition to a total scoze, a verbal score and a quantitative score which are reliabie enough
to be used separately.

Nolan, C.Y. Attitude differences among disparate Air Force specialties. June 1956. (AFPTRC-
TN-56-88) (Project 7930, Task 79507). This paper reports a preliminary investigation of motivation

“to determine whether (a) skilled job groups with readily icentifiable and lasting products have greater

job satisfaction than those without such products; (b) individuals in jobs without such products as
compared with those in jobs with products, make higher scores on measures of Air Force ideology;
(c) individuals in jobs whers incumbenis are characterized by low intelligence and aptitudes will have
2 more favorable opinion of the economic opportunities of the Air Force and will desire closer
supervision on the job than those in other groups. Groups of 52 airmen in the top 4 pay grades were
selected from S career ficlds ~ Armament Systems Maintenance, Aircraft and Engine Maintenance,
Food Service, Supply, and Administiative. Mean scores were derived from 8 short attitude scales
(Affective Feeling Toward NCOs, Economic Opportunity in the Air Force, Fecling of Security in the
Air Force, NCO Leadership, Air Force 1deology, Job Satisfaction, Amcunt of Supervision Desire:l on
the Job, and Authoritarianism) ard an expression of reenlistment intent. Difterences among groups
were found for reenlistment intention and for all except one (Affective Feeling Toward NCOs) of the
attitude scales.
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Gragg, D.B. & Douglass, H.J. Co:aversion tables for selected Airman Classification Battery scores
and comparable scores on other selected service and civilian tests. June 1956. (AFPTRC-TN-56-89)
(iject 7700 Task 77004). Tables are provided for converting scores in the General, Mechanical, and
Clerical aptitude areas under which Air Force specicities may be assigned with reasonable accuracy.
They may be used whenever the.e is & requirement for transforming scores on tests used by the Army
or Air Force into equivalent scores in terms of tests used by the other service for classification,
estimation of manpower pools, and standardizing new tesiing instruments.

Travers, RM.W. Personnel selection and classification research as a laboratory science. Educ.
psychol. Measmt., 1956, 16, 195.208. July 1956. (AFPTRC-TN-£6-96, ASTIA Document AD-098
872) (Project 7719, Task 17011). This paper reviews some of the problems involved in predicting
achievement from aptitude tests. Despite all the work in specific areas of predicting achievement,
only small advances have been made in precision of predictions. Advances are represented by
exiension of the area in which predictions can be made rather than improved accuracy of prediction.
One difficulty is that current validation procedures do not easily permit discovery of many variables
which now limit accuracy. An approach is suggested through which laws of behavior can first be
discovered under laboratory cond:tions and inferences from these laws be validated in field studies. A
difficulty in this approach is that most criteria of proficiency in field conditions represent proficiency
after extended learning, but laboratory criteria represent proficiency after only a limited period of
learning.

Buckner, D.N. Construction of a proficiency examination for maintenance personnel on a new
weapon system. August 1956. (AFPTRC-TN-56-105, ASTIA Document AD-098 880) (Project 7950,
Task 17075; Contract AF 18(600)1352, Human Factors Research, Inc.). The problem cf this
investigation is to determine the feasibility of constructing job-knowledge examinations early in the
procurement period. Test construction procedures used in developing the Written Examination of
Mechanical Proficiency (WEMP) were employed except that in the initial stages the assistance of an
aircraft manufactinrer was obtained. Until now, tecinical assistance for the construction of WEMP
examinations has come from Air Force perscnnel experienced in the maintenance of particular
equipment. Suitable test outlines and items were developed for 2 examinations on maintenance of
B-52 aircrafts, one for general mechanics and one for engine mechanics. To provide proficiency
examinations on important new weapon systems even earlier, initial phases of test development can
be carried out at the manufacturer’s plant before Air Force personnel arrive for factory training. Trial
administration will be with personnel attending the factory course and the final revision will be made
after administraticn to the first operational unit.

VYotaw, D.F., Jr. Review and sminmary of research on personnel classification problems. August
1956. (AFPTRC-TN-56-106, ASTIA Document AD-098 881) (Project 7702, Task 77057; Contract
AF 18(606)369, Yale University). The report is divided into 3 sections; definition of the problem,
methods of solution, and problem areas. In the first section, 2 main problems are defined: (a) Given a
number of job categories with preassigned quotas, and given a group of persons for each of whom an
amount of production in each job is known, the problem is to allocate persons to jobs so that
production per person is a maximum. (b) Given a number of job categories with quotas and a group
of persons, where each person is regarded simply as qualified or not in each job category, the problem
is to find, if one exists, some atlocation that will place each person in a job for which he is qualified.
10 methods of solution are listed, referenced, and discussed briefly in nonmathematical terms in
Section 2. Section 3 summarizes present knowledge and suggests further research.

Zsccaria, MA., Schmid, I., Jr., & Klube<k, S. A simple procedure for developing equivalent
formms of interest or personality questionnaires. Psychol. Reps., 1955, 1, 3741. August 1956.
(AFPTRC-TN-56-i07, ASTIA Document AD-098 882) (Project 7701, Task 77047). This paper
reports a method for developing parallel forms of tests having scaled items (*‘like,” “indifferent,”
“dislike™) such as are commonly found in attitude, personality, and interest inventories. A
preliminary form of the Officer Activity Inventory was administered to S91 newly-commissioned
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officers. Items for the 2 forms were paired, using 3 criteria: (a) pattern of correiations of the 3
responses with the subtest score; (b) ponularity level of the “like” response; and (c) item content.
Both forms, each with 16 subtests of 12 items each. were completed by the 512 members of OCS
Class 52D. Applying Votaw's test of compound symmetry to the test data, it was found that only 3
of the 16 pairs of subtests faded to meet this rigid test c{ equivalence.

Brokaw, L.D. Technical school validity of the Airman Activity Inventory. August 1956.
(AFPTRC-TN-56-109, ASTIA Document AD-098 884) (Project 7700, Task 77012). This study was
performed to determine vhether a specially constructed job interests inventory could add to the
validity of the Airman Classification Battery in predicting technical school success. The 200-item
instrument was administered with other experimental tests for validation against technical school
grades. From the original sample who took the tests as basic airmen, graduates were selected from 13
schools representative of 6 aptitude clusters. The activity areas covered by the Inventory yielded
validity coefficients which displayed little relationship to the intended job cluster. Sometimes
validities for schools outside the cluster were higher than for those within the cluster. It is doubtful
that material of this kind can make substantial contribution to a battery of aptitude measures.

Gaier, E.L., McQuitty, LL., & Cherry, C.N. A procedure for developing job-knowledge tests.
September 1956. (AFPTRC-TN-56-113, ASTIA Document AD-098 888) (Project 7700, Task 77016;
Contract AF 33(038)25726, Task A, University of [llinois). The procedure was dzveloped for groups
selected in terms of aptitude and job knowledge and little relationship exists between job knowledge
and proficiency on the job. Three 100-item job-knowledge tests, prepared from a pool of 12,668
mechanical iest items, were administered to 645 Aircraft and Engine Mechanics grouped at 4 levels of
formal training and work experience. Item responses were analyzed for power to differentiate
between the 4 groups. The number of subjects passing many of the items increased with increased
training or experience, but the reverse also uccurred for a few items. Thke degree of significance of
items in differentiating between groups of subjects was related to the parts of the airplane with
which the items are concerned. Job knowledge taught in various phases of a course was differentially
related to both the parts of an airplane and to the significance of items for differentiating subjects at
various levels of training and experience. Subjects at different levels of training and experience did
not show significant differences in aptitude. Accordingly, the differentiating power of the job-
knowledge iteius is here attributed to differential learing and forgetting rather than to selective
attrition,

Cox, J A., Jr. & Christal, P..E. Development and validation of the Pilot Instructor Selection
Examination. September 1956. (. .FPTRC-TN-56-114, ASTIA Document AD-098 889) (Project 7701,
Task 77036). Based on a review of previous research, 6 tests were constructed as potential predictors
of success as flying instructors. These were administered to siudent pilots and student instructors
along with the Aircrew Classification Battery. Grades from Pilot Instructor School and ratings by
students, fellow instructors, and supervisors were correlated with test scores. It was found that test
scores will predict grades in Pilot Instructor School, but are unrelated to the ratings « ”success as an
instructor. Scores from the Pilot Instructor Selection Examination can be used effectively to select
from graduates of basic pilot training men who will be successful in Pilot Instructor School, but these
men are no more likely than unselected pilots to be rated high by their students, fellow instructors, or
SUPEIVIsors.

Gunn, R.L. An emprirical study of the Job Components Check List. October 1956. (AFPTRC-
TN-56-123, ASTIA Document AD-098 897) (Project 7950, Task 79500; Contract AF 18(600)82,
Western Reserve University). This study was designed to obtain both job-defining information and
criteria of performance for B-36 dock reciprocatingengine mechanics by means of 3 job components
check lists of 101 tasks: the Task Difficulty Check List; the Frequency of Performance Check List;
and the Task Assignment Check List. The Frequency of Performance and Task Assignment Check
Lists were admunistered (o a sample of 140 B-36 dock engine mechanics and to 36 of their immediate
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supervisors (engir.c chiefs). The Task Difficulty Check List was administered to 100 dock mechanics
and to 50 dock supervisnrs. The Frequency of Performance Check Lists were factor analyzed to
determine the job-defining function of the technique. The results indicated that the B-36 dock
mechanic’s job was not homogencous. S factors were extracted which suggest that the job has
*“functional” divisions as well as “systeins” divisions. These factors were diff:rentially related to such
variables as rank, experience. mechanical aptitude, and performance on the Written Evaluation of
Mechanics’ Performance (WEMP) B-36.

French, Elizabeth G. & Chadwick, Irene. Some characteristics of affiliation motivation.
November 1956. | AFPTRC-TN-56-126, ASTIA Document AD-098 898) (Project 7704, Task 77101).
A measure of affil:ation motivation, a projective test, was administered to 144 muale students in
Officer Candidate School. 2 groups were eqiated on affiliacdion motivation score and cri popularity as
measured by a socion.etric ques.dornaire. One giuup was given a second form of the test after
completing a questionnaire desizned to beighten affiliation motivation, and the other was given the
second form following a neutral activity. Specific hypotheses were tested by analyses of variance of
the scores for various subgrouys and by chi-square comparisons of positive and negative responses.
The resu'ts, which confirmed hypotheses, indicated that increasing affiliation cues in the environment
produces an increase in the measure of affiliation motivatiun and that subjects who had initidl high
scores werc more responsive to the stimuli than were subjects whose original scores were low.
Popularity level was not related to oveiall level of affiliation motivation but it determines the extert
to which the subject is goal- or threat-oriented.

Massey, Ins H. & Creager, J.A. Validation of the Airman Classification Battery: 1949-1953.
November 1956. (AFPTRC-TN-56-129, ASTIA Docuraent AD-198 903) (Project 7700, Task 77006).
This report suminarizes the available data on the validation of the Airman Classification Battery from
1949 t,; 1953. Validation is carried out by correlational techniques, inciudine factor analysis, and by
experimental methods designed to assess the effects of various testing conditions Regression analyses
are continuously carried out using both training and proficiency criteria. The us. of trainiag criteria
precominated during the period covered by this report. Occasionai validation against phase critena is
used to kecp abreast of changing requirements and to study heterogeneity of function within a
specialty area. Considerable improvement in manpower utilization has been effected with this
battery. Evidence demonstrates the batteries to be reliable instruments with validity for a wide
variety of training criteria. Factor analytic studies indicate excellent coverage of verbul, numerical,
and mechanical functions, but the need for greater coverage of spatial and reasoning abilities. Some
differential validity is demonstrated which is limited by high intercorreiations among the aptitde
indexes.

Chorness, M.H. & Nottelmann, D.A. The predictability of cieative expresdon in teaching.
December 1956. (AFPTRC-TN-56-130, ASTIA Document AD-098 905) (Preject 7703, Task 7708S).
An attemnpt wias made to r:late scores derived from Guilford’s creativity test battery to aspects of
creative behavior in the teaching medium. S2 students were cbserved as they conducted 'ecture-
discussion sessions at the Pilot Instructor School and rated on criterion areas considered
demonstrative of creativity in instruction. Tests of creativity predicted grades in Pitot Instructor
Schoo! as well as, but not significantly better than, intelligence test score. The same was true for
prediction of the ratings cf creativity.

Wrigley, C., Mossh, J.E., & Twery, R. A factor analysis of the Air Force Factor Reference
Battery 1. December 1956, (AFPTRC-TN-56-137, ASTIA Document ADUSY 913) (Pinject 7700,
Task 77016; Contract AF 33038)25726A, Univessity of [llinois). A factor relerence batiery was
desined to provide for effective aiessment of apticudes of Air Foice personnel and to determine the
relationshup of several factors to proficiency evaluation in shorier time than is required for the usus
aptitude battery. The 14 tests were adminisicred to (621 experienced B-47 aircraft and engine
mechanics. A factor analyss yielded 11 significant princinal zxes factors which were rotated by the
quartinaax method. The common vanance possessed by cach rest was determined by calculating the
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multiple correlation betvreen each test and the other tests in the battery. 10 factors were interpreted
ss: Sensori-Motor Speed, Spatial Aptitule, Fluency, Induction, Verbal Aptitude, Clerical Speed,
Mechanical Knowledge, Associative Memory, Deduction, and Perceptual Reorganization. On the basis
of factor loadings and multiple correlations, it is suggested that Visualization, Motor Speed,
Perceptual Speed, and Word Fluency tests be eliminated from the battery. The Verbal Knowledge and
Mecha: cad Knowledge tests proved too easy and the Object Completion test too difficult for the
subjects of this study.

99 Zaccarin, M.A., Tupes, EC., & Lawrence, H.G. Development and characteristics of the USAF
Officer Activity Inventory. Jauusry 1957. (AFPTRC-TN-57-1S, ASTIA Duocument AD-098 927)
(Project 7701, Task 77047). Development of an activity interest inventory is a first step toward
bringing the arca of interest testing tu the level of aptitude testing for use in officer selection ind
classification. Materials from military and civilian job descriptions, Air Force classification manuals,
and intervinws with officers formed the basis for writing 606 items, allocated to 16 a priori subtests.
Fiom these, 2 alternate for:ns with 12 items in each subtest were construcied From administration
to newlycommissioned AFROTC officars, reliability and validity for selected criteria were estimated
and shortened alternate forms were derived. Subtests of both the original and shorter forms are highly
reliable and sufficiently independent with respect to each other and to aptitude and achievement tests
to contribute to the usefulness of an officer classification battery. Preliminary studies show the
subtests to be valid predictors of perfurmance in rome officer schools, but the validity coefficients
were low.

1c0 Christal, R.E. & Krumboltz, J.D. Prediction of first semester criceria at the Air Force Academy.
January 1957. (AFPTRC-TN-57-17, ASTIA DocumentAD-098 920) (Project 7719, Task 17009). This
report provides an evaluation of the mezzures used in selection of the class of 1959 in terms of course
grade criteria. The predictors were e (955 Aur rorce Officer Qualifying Test (AFOQT), several
College Entrance Examination Board terts, and some background variables. First semester grades in
Academy courses and the Academy Aptitude for Commissioned Service rating are the criteria. Inter-
correlations of predictors and criteria 1or the 271 cadets who completed the first semester, and
intercorrelations of predictors for the 2610 physically qualifiel applicants are provided. The
prediction instiuments effectively predict coursc grades, but not the Aptitude for Commissioned
Service rating. Reported validities are conservative estimates of the *‘true” validity because of the
restricted range of taleat found in tho{ selected cadets. Additional tests measuring interests, abilities,
ar.d personality are needed to improvey prediction in the few ureas where validities are low.

101 Smith, RG., Jr & Cox, J.A, Jl%. Methods of reduction of psychological stress due to radiation.
Fzbruary 1957. (AFPTRC-TN-57-19* ASTIA Document AD-098 922) (Project 7734, Task 17103.
The report records the results of a su.rvey of current industrial practices with respect to (e problem.
No attempt is made in this report do develop methods to reduce stress due to radiation at higher than
‘nedically permissible dose rates. No special stress problems need be expected in any Air Force
nuclear establishmen!, orovided (a; that radiation levels are below the nationally established
maximum permissible e <posure races, (b) that safety indoctrination of a realistic nature is provided
personnel wurking in a radiation field, and (¢) that a general orientation, emphasizing the precautions
taken, is given to other personnel arid dependents. In the case of personnel whe: must work in higher
levels of radiation, it is not known whether they will show stress to a greater degree. It is likely that
some small increase in the radiaticn level may be made without increasing stress to a major level. To
date, research on stress offers little rewiy firm guidance as to ways of reducing stress effects. The
consensus of industrial opinion agrees with psychological opinion that stress and anxiety may be
reduced by providing realistic orieitation about the situation and training people for cIergencies.

te. Tupes. E.C. Psychometric caaracteristics of Otficer Effectiveness Repocts of OCS graduates.
February 1957. (# FPTRC-TN-57-20, ASTIA Document AD-098 923) (Project 7719, Task 17009).
OER scores from 1949 througi. 1952 were obtained for 1400 male OCS graduates. These were
analyzed by OCS class, by date ¢ f OER, and by length of tire elapsing between graduation from OCS
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and date of OER, with respect to their means, standard deviations, and reliabilities Reliability was
estimated both for a single report and an average of several reports. A dichotornous score conversion
was developed. Except for a slight tendency for the mean OERs of recent OCS classes to be higher
than those of earier classes, there were no difterences among means or standard deviations. There
were slight tendencies for the reliabilities of OERs for more recent classes to be higher than those of
carlier classes, and for OERs based on shorter lengths of time between OCS graduation and date of
OER to be more reliable than OERs based on longer periods. None of the differcnces were large and
it seems to make little difference with respect to redictability which OER is used 23 a criterion. The
reliability of any single OER was so low (about .30) that an average score based on several OERs is
necessary, ¢ither for research purposes or as the basis for decisions involving individual officers.

McMalian, CA. & Associstes. The “shortage™ of scientific and engineering manpower in the
United Stat:s. Februory 1957, (AFPTRC-TIN.57.25, ASTIA Document AD-098 930) (Project 7722,
Task 17107). This study surveys available information relevant to the so<alled “shortage™ of
scientific and engineering manpower in an attempt to explain inconsistencies, point out gaps in the
information, and provide guidance for planning purposes. Some 29 agencies outside the Air Force
were dentified as being concerned with the problem. Conferences were held with representatives of
some of these agencies, and much dzta and many publications dealing with the subj:ct were reviewed.
The results indicate that no definitive evaluation of the general st.ortage of sciertilic and engineering
manpower has been provided, nor is it likely that any can be provided with the information and
analytical techniques at hand. This is due in part to ronflicting assumptions and definitions
employed, but primarily to the fact that no clear measure of manpower requirements on a national
scale is in evidence.

Tomlinson, Helen & Schmid, J., Jr. Use of a difference-score criterion in item analysis. J. educ.
Res., 1957, 50, 373-381. February 1957. (AFPTRC-TN-57-27, ASTIA Document AD-098 93%)
(Project 7702, Task 77061). In constructing aptitude tests, methods are needed for selecting items
that measure one trait and rejecting items that measure a different trait. The task selected was
development of a new form of the General Mechanics test that would have a lower correlation with
the verbal test, Word K..owledge. Data were available from a pool of 160 general mechanics items
administered to 680 basic airmen. Criterion samples for item analysis were 172 a:irmen with a positive
difference score and 184 airmen with a negative difference score. Items selected for the purified test
were positively related to the difference-score criterion. Items selected for a control test correlated
with the General Mechanics score, but not with the difference score. Experimental and reference tests
were administered {o an indepenaent sample of 430 basic airmen. The purified form of the General
Mechanics test consistently showed significantly lower correlations with the verbal reference test than
those of the original test. In addition, the purified form had consistently higher correlations with the
criginal General Mechanics test than the control form.

Humphreys, L.G. The normal curve and the attenustion paradox in test theory. Psychol. Bull,,
1956, 53, 472-476. March 1957. (AFPTRC-TN-57-29, ASTIA Docurnent AD-098 934) {Project
7702). It has g-.crally been assumed that to increase the reliability of a test is to increase its validity.
Luevinger's 1934 paper argued that, with the usual assumption of continuous, normal test-score
distributions, test validities decrease when reliabilitics rise above a certain level. This paper challenges
the appropriateness of the assumptions that lead to this socalled attsnuation paradex. Hypothatical
examples, statistical inference, and logical argument are used to demonstrate that the paradox is a
consequence cf the often unwarranted assumption of normality of both test scores and ¢riterion
distributions. With the simpler and more realistic assumption that distribution of psychological
measurerenis are rank-ocder point distributions, the sttenuation paradox is shown 10 be nonexistent.

Schmid, ], Jr, Morsh, JE., & Detter, HM. Analyss of job satisfaction. {n The thirteenth
yearbook of tve National Council on Measurements Used in Education, 1956. Pp. 45-52. March 1957.
(AFPTRC-TN-57-30, ASTIA Document AD098 935) (Project 7950, Task 17078). This study
attempts a meaningful substructuring of job satulaction. A job-satisfaction scale of 60 Likert-type
iterns was sgven to 238 airmen who were receiving on-the-job training at one Air Force base
Homogeneous keying was applicd to derive 3 scales: (3) Sense of Personal Achievement; (b) Attitude
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Toward Supervisors; and (c) Stress. Using items which appvared in one scale only as a basis for
clusters, a bifactor analysis was performed. Beth homogeneous keying and factor analysis showed
that job satisfaction was not global, but structured. The scales produced by homogeneous keying
were clarified by the factor analysis, but the same scales prevailed. One general factor was found in
addition to the 3 group factors. -

Austin, J.D. & Holloway, R.G. Operational feasibility tryout of the Experience Record, Form
X-4. March 1957. (AFPTRC-TN-57.32, ASTIA Document AD-098 937) (Project 7700, 1ask 77015).
The Experience Record was designed to be a device to select and clamify technically qualified
personnel. This study compares the Experience Record with other techniques. 4 groups of 1000 male
basic airmen were the subjects. An 86-item handscored occupational inventory, the Experience
Record, was administered to 2 of the 4 groups. The first group was given the Experience Record
under paced testing conditions prior to the classification interview. The second group was given the
Experience Record under non-paced testing conditions prior to the classification interview. The third
group was given only a biographical questionnaire designcd to give the interviewer a quick summary
of the recruit's background and occupational preferences. The fourth group, the control group, was
given only a standard classification interview, Time records and accuracy of identificaiion showed
that the Experience Record can be used effectively to locate numbers of techinically qualified airmen
(by-pass specialists) if the classification interview is not conducted.

Chorness, MH. & Nottelmann, D.A. The prediction of creativity among Air Force civilian
employees. March 1957. (AFPTRC-TN-57-36, ASTIA Document AD-126 366) (Project 7719, Task
17011). This study was designed to determine whether current tests of creativity were valid
dcterminers of the same talent manifested in the Air Force Incentive Awards Program.6$ civilian
employees identified as recipients of money awards took a battery of tests measuring creative
thinking. The tests identify factorial dimensions of Ideational Fluency, Originality, Spontaneous
Flexibility, Redefinition, and Sensitivity to Problems. The group also completsd a questionnaire
containing items about hobbies, family life, and classroom factors. 65 employees who had never
submitted a suggestion were matched with the criterion group on intelligence, zducation, and
performance rating. Neither the 5 creativity factor composites nor the 3 parts of the Personal Data
Questionnaire differentiated the 2 groups significantly. All 5 creativity factors were significantly
correlated with personal data iterns on hobbies and extracurricular activities representative of creative

ctivities.

Wrigley, C., Cherry, CN._, Lee, Marilyn C., et al. Use of the square-root method to identify
factors in the job performance of aircraft mechanics. Psychol. Monogr., 1957, 71, No. | (Whole No.
430). April 1957. (AFPTRC-TN-57-47, ASTIA Document AD-126 377) (Project 7700, Task 77016;
Contract AF 33(038)24726, University of Hlinois). This study was designed to identify some of the
factors in the job performance of aircraft and engine mechanics. 200 items judged to be related to job
performance wers assembled and supervisors were asked to describe a “‘best,” “poorest,” or “average”
mechanic of their own choosing in terms of respon.es to the items. A square-root factor analysis of
correlations among items and the correlations between items and the “best-poorest™ descriptions of
mechanics identified items which supervisors consider most relevant to job proficiency. The 10 major
factors were named: General Job Efficiency, Social Maladjustment, Executive Ability, Leadership,
Personal Charm, Resourcefulness, Willingness and Adaptability, Osdecliness, Ability to Motivate
Others, and Mechanmical Proficiency. Practical abilities were more necesary to success than general
intellectual ability, and lack of mouvation and a poor sense of responsibility are more detnimental
than poor socio-emotional adjustment.

Tupes, E.C. & Chratal, R.E. Pyychological tests and the selection and clasification of Air Force
officers. Apeil 1957, (AFPTRC-TN-57-52, ASTIA Docament AD 126 383) (Project 7719, Tesk
17009). This repor: &5 a nontechnical veview of research programs with a listing of /S soentific
publications produced by Air Force pessonnel research in this area. Contnibutions of psychological
.13ty to officer selection for flying travung and techawal training are summmanzed. $ graphic figures
dlustrate tae efficiency of tests in selection. The directions in which current research 8 moving are
indicated. Aptitude tests are generally used in officer selection programs but are not yet fully
explosted in officer classification. As appropnate imtruments are developed, wider wse can be made
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of aptitude tests in the classification of officers. Development of motivation and personality tests
related to proficiency in specific job areas may increase precision of officer classification and add to
the effectiveness of officer selection programs.

Krumboitz, J.D. Physical proficiency as a predictor of leadership. May 1957.
(AFPTRC-TN-57-60, ASTIA Document AD-126 391) (Project 7719, Task 17009). To evaluate
measures of physical proficiency arainst interim icadership criteria, 3 populations which are sources
of Air Force officers were sampled: OCS cadets, aviation cadets in preflight tramning, and preflight
student officers (AFROTC gradustes). 7 tests of physical characteristics and proficiency were
sudministered at the beginning of their training program: Height; Weight, Medicine Ball Throw;
Pullups; Hurdle Run; Hop, Step, and Jump; and the 250-yard Shuitle Run. Lzadership yeer ratings
were used as the criterion of leadership. Multiple correlations with the critcrion were compared with a
composite equally weighted with § physical proficiency tests (omitting height and weight). The tests
proved reliable and had useful validity for predicting leadersnip ratings i1 the groups considered here.
The nultiple correlations range from .17 to .36. For aviation cadets and OOCS cadets, the equally-
weighted composite of § predictcrs yielded validities about equal to those obtained from use of all
predictors optimally weighted. For studeit officers, the multiple regrassion technique gave higher
validity.

French, Elizabeth G. Motivation as a variable ir: work-partaer selection. J. abrorm. soc.
Psychol, 1956, 53, 96-99. May 1957. (AFPTRC-TN-57-63, ASTIA Document AD-126 394) (Project
7704, Tusk 77101). In many working or leadership situations individuals are faced with a choice
between maximum performance and maximally pleasant nersonal relaticns. This study assessed tae
possibility f predicting the piobability of choosing maximum performance. From data supplied by
friendship ratings, 51 groups oi 4 basic airmen were made up so that each group was composed of 3
mutual friends and one man the other 3 did not consider a friend. All took a test designed to measure
relative strength of achievement and affiliation motivation. The members of each group worked
individually or a task at which the nonfriend was permitted to succeed and the cther 3 were made to
fail. Then the airmen were asked to chcuose a partner to work on a sumilar task. The results showed
that as the relative level of motivation shifted from high achievement—low affiliation to the reverse,
the work-partner choices shifted from a single choice of the successful nonfriend through the choice
of the succrss-person and the friend to the choice of both friends. Thus it is possibie to determine
which individuals have a high prebability of making a performance-oriented rather than a friendslup-
oriented response in a coaflict situation if relative sirengths of achievement and affiliation motivation
are known.

Merck, J W, & McMahan, C.A. cstimates of failures of the Armed Forces Qualification Test,
1956. sune 1957. (AF*TRC-TN-57-67, ASTIA Document AD 126 398) (Project 7722, Task 17101).
The AFQT was desigred to have the effect of eliminating the 10% of the total population in the
registrant ages with the lowest aptitude. The purpose of this study was to estimate the rate of faiiure
if the iotal male population in registrant ages took the AFCT. The estimated rute of failure was
obtained by classifying the registrant population into horwgeneous categories with respect to abiluy
to pass the AFQT, establishing on an empirical basis the failure rate of cach category ; deriving from
these data the total aumber of failures that might be expected; and finally enimating a single overall
rate of fadure. The results indscate that 10.9% of the total male registrant populatior would fail. Thus
the established failuze leve! falls within 1% of fulfilling i1ts designed function.

V¥hitcombd, M.A. & Travers, RM.W. A study of within-test learning functions as 3 determinant
of total wore. Educ. peychal. Mesmt , 1957, 17, 3697 June 1957. (AFPTRC-TN 57-8]1, ASTIA
Urcument AD-134 201 (Praject 7733). This study presents 2 attempts to determine the presence of
transfer of training frum item to item in selected types of aplitude items. In experuent I, 4 test
iterms for cach of 3 “inds of aptitude test were adusnistered in all 24 possiole orders to 432 airmen.
The items wore scosed for the number pmsing cach item poution. [tem positions were mtercorrelated
to see whether adjacent itens were moee highly related than nonadiacent itemm. 2 of the 3 types of
stems shawed Jearning, with e proportion pasung ncreaung from 45 i positica | to 583 m
position 4. The third item type wes caswr than the othens and showed no withun-test learmang effects.
In experiment 11, 2} ifens were peeserited a8 3 test in whach the finst and last S items were arranged in
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a Latin square desigr. The percentage of subjects passing cach item continved 19 nise to the cighth
item position, where it leveled ofT and then feil in the last segment of the test. Results of both studies
demonstrate lcaming cffects over the initial items of certain aptitude tests, but fail 1o demonstrate
that this lcarning changes the function measursd by the items.

Krumboltz, J.D. The reistion of extracurricular participstion (o leaderthip critesia. Personnd
Guid. 1., 1957, 35, 307-314. June 1957 (AFPTRC-TN-§782, ASTIA Documest AD-134 202)
{Project 7701). Published studics were reviewed for what evidence exists that participation in h-gh
school and college activities s predictive of future success as 3 leader. No conclusive evideae existy
that high-whool extracurricular participation cither has or has not a pusitive relatiomship to adult
ierdership. While a slight positive relationship is shown in some studies, the mi~thodologcal faults
preclude any conclusions. It is not known whether a person active in high school will tead to teman
equally active in college. Thete is some evidence that college extracurticulas pattacipation i indicative
of future leadership, although the extent of the relationship may depend on othet facton such as the
wcupation of the group involved and the spevific criterion used. These tosults suggest that
high-school extracutticular patticipation should ¢ used with extreax caution, as a sclection
instrument. College participation can be used with somewhat more confidence.

Harding, F.D., Jr. & McWilliams, J.T., Jr. Language aplitude tests x peedicion of success ina
siv-month Russian course. June 1957, (AFPTRC-TN-57-86. ASTIA Documsent AD-134 206) (Project
7776, Task 67641). Bezause of high tadure rates i suaw language cournses, 2 4-week trial course weas
set up as a wreening device. As a possible cheaper alternative, languags aptitude tests were evalvated
to determine theiwr effectiveness as selectors of tramees for a 6-mwonth Russian course. Using a
Language Aptitude Composite Score derived from 4 tests of the Pu Lambda Foreign Language
Aptitude Battery, 2 classes were selected. From correlation of aptitude scores with course gracss and
comparison of attrition rates in classes selected by the 2 methods, it was found that the 2ptitude tasts
were as etfective as the trial course in selecting trai.ces. Results of a cost analysis inaicate that use of
aptitude tests would reduce selection custs about $8 350 per traince selected.

Tupes, EC. A proposal for an officer effectivencss selection dattery besed oa messures
obtainable during Basic and Advanced AFROTC. June 1957 (AFPTRC-TN-57-87, ASTIA Document
AD-134 207) (Project 7719, Task 17009). The purpese of this report is (o review posuble ofl cer
etfectiveness measures ard to recommend a valid and feasible selection battery which would be useful
i officer selection programs. Possible proceduses were conssdered with respect to their vahdity for
relevant criteria of officer effectiveness and to their frasibility (sase of admuustration and sconng,
whether subject to coachitg) for selection in the AFROTU progra:. An officer effectiveness selection
battery is dercribed whuich would be valid for the measurement of officer cfiectiveness and suitable
for use w the AFROTU prograsm and, with soimne modification, in other officer selection programs. it
would consist of 5 procedures: (1) a standardized country-wide evaluation system bawd primardy on
ratings by peers, cadst officers, and siaff officess, (B) ratings by peers on a number of personality
traifs; (¢) a comprehensive biographical-interest-personality inventory based on peesently availabie
items of demonstrated validity, (d) a physical proficiency test battery, and (¢) a situational
performance test seties.

Fruchter, Dorothy Aanc, Brokaw, LD, & McReynolds, Jane, Effocts of speed and difficulty
level on the faciorial content of spatial tests. June 1957 (AFPTRC-TN.57-39, ASTIA [k wnent
AD-134 232) (Project 7700, Task 77000, Contract AF 3IXU35) 11046, Univenity of Term) Thus
pap it wepotty an inwstrgaton of the effet of speeding on the factoral content of spatial tests, the
effect of rtem difficulty level oa the Factocal content of spatal testy, and the relative factorial
conlent of Rights and Wrongy scores from speeded spatial tesis. 9 tests, prowding 15 woees, were
givent to 41 bauc aumen. 5 of the tests (1] wotes) were expeninx ntal spataal tests The other 4 weoe
standard Aur Force referemce tests 2 of the spatal *-sts were unsweeded, 2 werd speeded, and the
fifth war adnumstered past specded and pact power. A corrclateon atny of the 13 scores was factoe
ansiyred by the ceitfrosd nmwthod. Graphucal orthogonal rotatwon produced 2 facton each specific to
are test, and 3 others identified as Vimalization, Spatial Relations, and Perceptual Speed Moo peneral
space factor appeared [ INcult itemn were no better mwasure of Vimabzation than were easy et
Wrongs scotes boad moee heavdy on Visualwration, Rights on Peneptusl Speed -
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Whitcorrh, M.A. Applicetion of homogeneous keying to spatial relations items. July 1957.
(AFPTRC-TN-57-91, ASTIA Document AD-134 211) (Project 7719, Task 17011). A homogeneous
keying technique waz spplied to responses of 100 basic airmen to 180 test items selected to sample
items used in spatial relations tests. The resultant tests were checked for stability of their reliabilities
and intercorrelations on an independent sample of 500 airmen. The spatial relations tests develcped,
though not long enough to be immediately useful, can easily be lengthened. The method furnishes
much the some information as factor analysis, but the product of the method is a set of independent
tests ready for use. The pool of items selected for keying determines both the number and
homogeneity of the tests produced. Therefore it is important to determine t2e range of item variety,
to equalize the nuniber of items of each type, and to limit the range »f item difficulty so that the
tests produced will he closely tailored to the proposed use.

Krumbeltz, J.D. & Christal, R.E. Predictive validities for first-year criteria at the Air Force
Academy. July 1957. (AFPTRC-TN-57-95, ASTIA Document AD-134 218) (Project 7719, Task
17009). The present study evaluates the effectiveness of a number of devices in terms of their ability
to vredict course grades and ratings available for Academy cadets at the end of their first year of
training. ‘The predictors were the 1955 Air Force Officer Qualifying Test (AFOQT) including all
subtests and composite scores. several College Entrance Examination Board aptitude and achievement
tests, a revised Activity Index, and other variables. Correlations of predictors with criteria and

 intercorrelations among the criteria are presented. Ilie validities are generally high in spite of the

considerablg restriction due to selection and attrition. The Aptitude for Commissioned Cervice rating
and course grades in philosophy are not well predicted. Additional tests measuring abilities, interests,
and personality traits should be tried out in an effort to improve prediction in areas where validities
are low.

Borg, W.R. The behavior of emergent and designated leadess in situational tests. Sociometry,
1957, 20, 95-104. July 1957. (AFPTRC-TN-57-101, ASTIA Document AD-134 222) (Project 7719,
Task 17009). This paper reports observation of the emergenc: of leaders ... initially leaderless groups
and compares the efficiency of groups when individuals with varying degrees of leadership skiil are
designated as leadess. 41 teams, each of 6 men, were formed from OCS classes 55B and 55C. The test
consists of 12 situational problems all requiring cooperation of team members and providing a
situation in which sound leadership is important ii: =nccesstul solution. In the first 6 problems, no
leader was designated. In the remaining 6 problems eacn member of the team was in turn designated
teader. Observers marked on a checklist occurrence of defined types of leadership behavicr. In the
first 6 problems 3 types of teams were identified: 17 in which one leader clearly emerged; 14 in
which no leader emerged; and 10 in which 2 competing leaders emerged. Results showed that
selection of an effective leader stimulates problem-solving behavior among teammates rather than
suppressing such behavior. Designation of an ineffective leader recduces the overall effectiveness of the
team and suppresses emergence of an effective leader.

Kamenetzky, V. & Schraidt, H. Effects of personal and impersonal refutation of audience
counterarguments on attitude change. J. abnorm. soc. Psvchol., 1957, 54, 200-203. July 1957.
(AFFTRC-TN-57-102, ASTIA Document AD-134 223) (Project 7705, Task 77115; Contract AF
33(038) 25726, Task F, University of [llinois). 2 scripts on a controversial subject were prepared,
identical except that one used the second-person pronovun in 27 places while the other used third-
person nouns or prorounz. The counterarguments were against the side generally held by the subjecis,
216 college men. 2 experimental irec 1aents and 1 control treatment were administered. A pretest
and posttest attiiude questionnaire measured attitude change. The posttest included a questionnaire
on reactions to the speech. Analysis of variance techniques were applied with classification by
treatments and initial attitude levels. Pzrsonal refutatior produced no greater attitude change or
discounting tendencies than did impersonal refutation. Both experimental groups showed mean
attitLde changes that demonstrated persuasiveness of the counterarguments in either form. These
findings suggest that the content of the refutation is more effective in influencing attitude change
than the manner of presentaticn.
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’ 123 Thorndike, R.L. The optimum test composites to predici a cet of critecin. July 1957.
(AFPTRC-TN-57-103, ASTIA Document AD-134 224) (Project 7719, Task 17008; Contract AF

18(600)1208, Teachers College, Columbia University). A technique developed by Tucker wes appiied

; to the intercorrelations of the Airman Classification Battery and to validity coefficients for the tests

- in this battery for 46 training schools. The technique uses a series of matrix transformations, and

é yields a set of orthogonal composites of the original test scores such that the first composite accounts
for the maximum amount of predictable criterion variance, and each following one accounts for .the
maximum amount of residual predictatle criterion variance. Regression weights of the criterion
vari~bles on the first 8 composites were computed. The first 4 “principal compositec” were then
rotated in an attempt to achieve simple structure. Rotaticn of the first 4 principal composites in an
attempt to achieve simple structure yielded 4 rather highly correlated composizes. On related to
verbal nontecknical jobs, one to highlevel technical and engineering jobs, one to less intellectual
mechanical jobs, and one to a group of unspecialized and ncnintellectual jobs The first principal
composite accounted for as much overail criterion variance as either (a) the most valid of the 4
oblique composites or (b) the aptitude index used to classify airmen.
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124 Morsh, JE. The development of Air Force Factor Reference Battery II. July 1957,
(AFPTRC-TN-57-104, ASTIA Document AD-134 225) (Preject 7950, ‘Task 17078). The purpose of
this study was to determine the extent to which test characteristics of selected factor reference tests
remain adequaie after they have been shortened. On the basis of earlier research, 11 shortened tests
were assembled, 1G of which we: set up for machine scoring and one, Ideational Fluency, could be
rapidly scored by hand. The Battery required one hour for administration. It was given twice to 222
basic airmen and 88 Recruiter School students, and once to 206 USAF Academy cadets. Test
reliabilities, intercorrelations, and correlations with a large number of other tests were -jeterminad.
The FRB II tests, despite their brevity, have satisfactory reliability. Several of the tests can be used to
identify certain relatively pure factors.

125 Kelley, T.L. Development of an Activity Preference Test. July 1957, (AFPTRC-TN-57-107,
ASTIA Document AD-134 228). (Project 7700; Contract AF 33(038)13632. Ecucational Research
Corporation. Components of individua! behavior are identified and measured through responses to a
comprehensive questionnaire on activity preferences. The investigation follows up development and
analysis of an Activity Preference Test with wartime Army samples by revising the test and verifying
component scaling for airman samples. The test has 4 sections with aiternate forms for all but the
first section. The first section asks for biographical information as remenibered at age 13%; the
second section asks for activity prefercnces as remembered at age 13%; the third section asks for
present preferences; and the fourth section asks for presumed preferences at age 45. it was revised to
make it suitable for the airman age ;ange and for ooth men and wumen. A chart form was developed
for profiling individual and group component scores. Of the 15 components identified previously, 10
are retained which are bipolar in character so that both Ligh positive and high negative scores may
have meaning for differential prediction. Component scores derived from a simplified scoring method
proved less reliable for most of the components than scorss based on the original technique. The
profile chart proved effective for showing individual de viations from group norms, and for identifying
group patterns.

126 McQuitty, L.L. Isolating predictor patterns sssocisted with major criterion patters. Educ.
psychol Measmt., 1957, 17, 342. August 1957, (AFPTRC-TN-57-113, ASTIA Document AD-134
236) (Froiect 7700, Task 77016; Coat-act AF 33(1)38)25726, Univessity of [lincis). A review was
made of pattern-analytic metncds for the anaiysis of unordered data in relation to the probiem of
isolating patterrs of successful behavior. A method of pattern analysis was especially designed to
yield additional light on the nature of the organization of successful behavior and applied to test data
from 240 aircraft and engine mechanics. The predictive instruments included o seif-descriptive
inventory, a jobsatisfaction inventory, and a job-knowledge test. The criterion was the Airman
Performance Report, Form 7%, cousisting of 6 rating scales: Adjustment to Others, Technical
Knowledge, Performanze of Duties, Supervisory Ability, Overall Performance, and Cu. jlifications for
Promotion. The results support an earlier finding that responses to test items are ormanized into meny
patterns of benavior.
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Harding, F.D. A survey of incentives for hazardous or unpleasant working conditions. August
1957. (AFPTRC-TN-57-115, ASTIA Document AD-134 240) (Project 7734, Task 17103). A survey
of personnel practices within applicable industry and governmental agencies was made to ascertain
the kinds of incentives used in motivating people to expose themselves to hazardous or unpleasant
working conditicns. At present, no base of systematic information exists on which to build a theory
of incentives for hazardous or unpleasant work. Most incentives in use for this purpose have
developed through supply and demand. Increased reinuneration, company-bought work clothes, and
paid cleanup time are the most common incentives used. Managemert generally does not favor the
paying of such premiums, while labor’s views are mixed. In the Armed Forces the practice of offering
hazard pay for certain duty has become accepted. As such duty is voluntary, it appears that supply
and demand has becn the chief determinant. More information is needed about the nature of

incentives for hazardous or unpleasant work before they can be applied with assurance of their
effectiveness.

Tupes, E.C. Relationships between behavior trait ratings by peers and later officer perfcrmance
of USAF Officer Candidate School graduates. October 1957. (AFPTRC-TN-57-125, ASTIA
Nocument AD-134 257) (Project 7719, Task 17009). This study investigates the relationship between
ratings of personality traits by peers in an officer training situation and later Officer Effectiveness
Report (OER) ratings. For 7906 candidates in 6 classes. ratings on 30 behavior traits were obtained on
each member from every other inember of his flight. 14 cluster scores were developed based on
intercorrelations of the 30 traits. A multiple regression equation between the cluster scores and the
effectiveness score served as the basis of a simplified trait composite score. A majority of th2 trait
variables had substantial validity against the criterion. The multiple correlation with CERs was nearly

equal to the reliability of the criterion. Class-by-class validities of the simplified composite varied .

considerably, hut variations were unrelated to differences in rating conditions. The validities of the
composite were as high as those for OCS military grades or academic grades. The valid personality
traits reveal the high-rated officer as mature, well-adjusted, intelligent, assertive, well-motivated,
socially poised, cooperative, and independent-minded.

Flyer, ES. & Carp, A. Retention of rated AFROTC officers. October 1957. (AFPTRC-
TN-57-126, ASTIA Document AD-134 258) (Project 7719, Task 17010). The purpose of this study
was to identify factors associated with career attitudes among AFROTC pilot training graduates and
to devise methods for increasing their retainability. Data were evaluated to determine differences
between career and noncareer student pilots on peiformance in training, socio-economic and
educational background, aptitude factors, and biographical inventories. 400 graduates of basic ~ilot
training were interviewed about factors relevant to their decision concerning an Air Force career. The
studies indicate that career interest is highly related to attitudes toward flying, attitudes toward
military life, and jub opportunities in civilian life. In the AFROTC population, individuals with: high
career potential could be identified as earlv as the sophomore year in college. Changes in the training
program with respect to the “officer” role of the AFROTC graduate as a pifot trainee would increase
the overall motivational level and career retention rate of the AFRQOTC graduate.

Creager, J.A. Discriminant analysis and its role in the classification of airmen. November 1957.
(AFPTRC-TN-57-127, ASTIA Document AD-134 259) (Project 7719, Task 17008). The busic issucs
of discriminant analysis, methoaology, and applications are reviewed critically from the viewpaint of
potential application to the selection and classification of airmen. Relations among discriminant,
regression, and allocation models are discussed. While tie basic issues and methods of discriminant
analysis are simple in principle, development leading to utility ir airman assignment decision i
compiicated by effzcts of priov allocation. Further research should be concentrated on developing
s~proprizte criteria for defining groups to be discriminated, and to clustering of jobs in terms of the
ability of the classification battery to make discriminations.

Woodworth, D.G. & MacKinnon, DW. The measurement of intellectual efficiency in an
assessment of 100 Air Foece captains. November 1957, (AFPTRC-TN 57-128, ASTIA Document
AD-134 260) (Project 7730, Task 77353; Contract AF 15(600)8, Institute of Persomlity Assessment
and Research, University of California, Berkeley). 1 7 measures of intellectual functioning obtained in
an extensive psychological assessment of 100 Air Force captains were subjected to a factor analyss 4
major factors emerged: functionally effestive general intelligence, visual form-problom salving ability,
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effectiveness and cviginality in complex problem solution, and overall general effectiveness. When
factor scores were corrslaied with 11 criteria which were asstmed to measure general officer
effectivenzss, it was found that the criteria of officer effectiveness were not predictable from the
factor scores. Extremc caution should be exercised when ueing certain standard Air Force ools (¢.g.,
Officer Effectiveness Reports) in evaluating the intellectual efficiency of officers because they may
«nt be valid for this purpose.

Woodwcrth, D.G., Barron, F., & MacKinaon, D.W. An analysis of life history interviewer’s
ratings for 100 Air Force captains. November 1957, (AFPTRC-TN-57-129, ASTIA Document AD-
146 401) (Prcject 7730, Task 77353; Cuntract AF 18(600)8, Institute of Personality Assessment and
Research, University of California, Berkeley). As part of an assessment program of 100 captains, life
history interviews were conducted and each captain was rated by his interviewer on 12 areas of
personal development and adjustment. A centroid factor analysis was made of the inte. -yuiations
among the 10 variables, identifying 4 factors: (I) drive fui professional achievement; (II! stability of
present adju«tment; (ILI) personal scope and capacity for achievement; and (IV) character structure
and mode of adjustment. Corrclations of the resultant factor scores with measures of officer
effectiveress showed that factors I and IV were good predictors of promotion board ratings.

Gordon, Mary Agnes. Interaction of experience and aptitude in predicting success in training
courses for airplane and engine mechanics. November 1957, (AFPTRC-TN-57-133, ASTIA Document
AD-146 406) (Picject 7719, Task 17008). Previous studies have shown that aptitude tests predict
training grades differently for men and worien and for men from different regions. The studies
reported explore regional differences ia background, the influence of backgioun¢ fa.trs on the
prediction of mechanical training grades, and the effect of different backgrounds at various stages in
training. Differences in background may be measuied eiiher by biographical information or by the
difference between comprehension and information scores on mechanical aptitude tests. It was fi-and
that mechanical cxperience was correlated more with mechanical aptitude than with final school
grades. It was demonstrated that a biographical measure of mechanical experience could be used to
correct mechanical aptitude scores and thus improve the prediction of grades. Previous mechanical
experience was a greater advantage in the final than in the initial phase of training. In using a
mechanical aptitude composite to predict success in training, some correction for differences in
previous experience should be considered.

Judy, CJ. & Adair, J.G. A comparison of two groups of mechanics on specific maintenance
knowledge. December 1957. (AFPTRC-TN-57-139, ASTIA Document AD-146 413) (Project 7950,
Task 17075). 2 questions were asked with respect to 8 areas of knowledge covering the maintenance
of an important new weapun system: (a) Is there a difference in test performance of field trained
mechanics as compared with technical-school trained mechanics? (b) Is there a difference at particular
levels of mechanical aptitr.de and maintenance experience in the test performance of these 2 groups
of mechanics? For none of the knowledge areas was there a statistically significant differenc. in favor
of either group. But at particular levels of mechanical aptitude and maintenance cxperience, regions
of significance were identified where one group was distinctly superior. Except for . knowledge areas,
field training seemed generally best for high-aptitude, high-experience mechanics; technical-schovl
training sezmed generally best for low-aptitude, low-exoerience mechanics.

Tupes, E.C, Carp, A, & Borg, W.R. Validation of a propuesed officer effectiveness selection
battery. December 1957. (AFPTRC-TN-57-141, ASTIA Document AD-146 415) (Project 7719, Task
17009). Selection procedures now in use in the various officer programs are designed to insure that
xcepted candidates have the needed 2ptitudes to profit from officer technical traming courses; but
no systematic selection is being made with respect te officer effectiveness potential. Procedures
designed 10 predict officer effectivensss were administered to 2 OCS classes at the start of training
and vabidated againsi performance in training and agaiest an intennediate cnterion of officer
effectiveness. 14 of the 22 measures studied were significantly vahid for prediction of the intermediate
criteron. A composite hased on the unit-waghted combination of these measures would increase ths
fhiciency of present selection procedures and could prebably contnbute to the selection efticiency in
other offier programs.
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Gordon, Mary Agne:. Patterns of mechanical background and aptitude. Educ. psychol.
Measmt., 1957, 17, 408-415 November 1957. (AFPTRC-TN-57-137, ASTIA Document AD-145 411)
(Project 7719, Task 17008). To determine the influence of background factors and tested mechanical
aptitude on saccess in mechanical training, 577 graduates of an Airplane and Engines Mechanics
course were categorized into 16 groups according to their high or low status on each factor. Status on
the background factors (opportunity for gaining mechanical information, preference for mechanical
activities, urban or rural background, and mechanical experience) was determined by responses on a
self-report  questionnaire (biographical inventory). Patterns were compared by differences in
percentage above the median course grade in training. Results showed that mechanical background
contributes to training success mainly through selection for training on the basis of mechanical
information scores and that excess of experience over information reduces chances of success.

McQuitty, L.L. A pattern analysis of descriptions of “best” and *‘poorest” mechanics compared
with factor-analytic results. Psychol. Monogr., 1957, 71, No. 17 (Whole No. 446). December 1957.
(AFPTRC-TN-57-155, ASTIA Document AD-152 119) {Project 7700, Task 77016; Contract AF
33(C38)25726, University of Illinois). A kind of pattern analysis, agreement analysis, is developed
and applied to rated characteristics of Air Force mechanics selected as best and poorest by their
supervisors. Results identify several, rather than a single, types of best and poorest mechanics. Resuits
of a factor analysis are compared with those of the agreement analysis, showing ihe complementary
nature of information from both kinds of analysis.

Brokaw, L.D. & Burgess, G.G. Development of Airman Classification Battery AC-ZA. June
1957. (AFPTRC-TR-57-1, ASTIA Decument AD-131 422) (Project 7700, Task 77008). An aptitude
test battery has been used in counseling and cssigning aiyman recruits since 1948. New forms are
introduced as changes in Air Force requirements and advances in testing procedures permit major
improvements. The form adopted by the Air Force in January 1956 provided 14 test scores
differentially combined in 5 aptitude indexes: Mechanical, Administrative, Radio Operator, General,
and Electronics. From a standardization ad ministration to 2000 airmer., scores were converted to a
20-interval centile scale. Reliabilities proved equal ‘o the previous battery and intercorrelations
among aptitude indexes were considerably reduced, thus improving accuracy of classification.

Thomdike, R.L. & Hagen, Elizabeth P. Attitudes, educational programs, and job experiences of
airmen who did not reenlist. June 1957. (AFPTRC-TR-57-2, ASTIA Document AD-134 209) (Project
7718, Task 17010; Contract AF 18(600)1359, Teachers College, Columbia University). A survey by
interview or questionnaire ot 750 one-term former airmen representing 7 career fields was designed to
identify reasons for nonreenlistment. Analyses of responses showed that men interested in
reenlistment are likely to be in low priority career fields, to be uninterested in continuing their
education, to have low aptitude indexes, and to receive low pay on their civilian jobs. Over 50% of
the men were continuing their cducation and 25% were in jobs related to their Air Force specialty.
Income averaged a little higher than Air Force pay, excluding retirement benefits, but less when all
benefits are included.

Eilbert, L. R., Glaser, R., & Hanes, R M. Research on the feasibility of sclection of f:uersonncl
for duty at isolated stations. With Appendix, Annotated bibliography of research on personnel
problems associated with Arctic duty, by L.R. Eilbert & R. Glaser. July 1957. (AFPTRC-TR-574,
ASTIA Document AD-134 241) (Project 7776, Task 67612; Contract AF 41(657)74, American
Institute for Research). Objectives were to identify varizbles that nught be useful in selecting men
for assignment to solated Arctic bases. 648 men were ‘ested and interviewed at 8 A-ctic bases.
Supevisors” nominations of well adjusted and poorly adjusted men dentified 2 crterion groups.
Variables which differentiated the cnterion groups were personality and background charactenstics
that may be of long standing and unrelated to the conditions of Arctic wolation. Hence 2 man’s
history of adjustment may oe the best predictor of adjustment to an solated Arctw environment
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Thorndike, R.L., Hagen, Elizabeth P., Orr, D.B., et al. An empi-ical approach to the
determination of Air Force job families. August 1957. (AFPTRC-TR-57-5, AS11A Document AD-134
239) (Project 7719, Task 17008; Contract AF 18(600)1208, Teachers College, "olumbia University).
This study tries out a technique for assessing job requirements and for grouping jobs into
homogeneous job families. A job activities questionnaire, with the items designed to be “pure”
measurcs of a single job aspect, was filled out by airmen representing 25 AFSCs. From responses, a
profile of job requirements was determined for cach AFSC. By computing “distances” between each
pair of profiles, job clusters were defined by grouping together AFSCs with the least distance between
profiles of job requirements. Scores for the different aspects showed substantial correlation, and the
definitions of job clusters proved not very informative, but the technique clearly separated
mechanical from nonmechanical jobs, and supervisory from nonsupervisory jobs. This technique is
not likely to prove useful unless more and better items are developed for the scales of job
requirements.

Matthews, J. & Lupfer, B. Development of tests to measure nonintellectual aspects of officer
aptitude. August 1957. (AFPTRC-TR-57-6, ASTIA Document AD-134 243) (Project 7701; Contract
AF 33(038)10587, American Institute for Researchj. From inventories of critical officer behaviors,
36 nonintellectual behaviors were identified. These were grouped into 4 areas for each of which sets
of test questions were constructed. A Criterion Report Sheet was devised for collection of criterion
data. Officer Candidate School classes provided test and criterion data for validation analyses. There
was no evidence that the Criterion Report Sheets discriminated between the 4 behavior areas, since
intercorrelations were about as high as reliability estimates. Correlations of the tests with corre-
sponding criterion measures were no higher than with the ratings in other behavior areas. The new
tests showed no practical relationship with any of the various criteria. The basic problem in measuring
nonintellectual aptitudes remains the development of a useful, predictable criterion.

Combs, J.W,, Ir. Estimates of the male population, 18-29 years old, by states, 1960. November
1957. (AFPTRC-TR-57-10, ASTIA Document AD-146 402) (Project 7736, Task 17048). Air Force
Recruiting effort requires information concerning the geographic distribution of potential Air Force
recruits. The method used was a variant of extrapolation from observed trends adaptable to electronic
computers. Data were observed population changes by single years of age between 1940 and 1950
and cstimated changes by broad age groups between 1950 and 1955 upon the basis of which probable
changes over the pericd 1955-1960 were determined. On thz basis of the projections, about one-
fourth of the states can be expecied to gain or lose less than 5% of their male populations, ages 18-29,
during the decade 1950-1960. Gains greater than 5% may he expected in 14 states, and losses greater
than 5% are anticipated in 20 states and the District of Columbia.

Torrance, EP., Rush, CH., Jr., Kohn, H.B,, et al. Factors in fighter-inierceptor pilot combat
effectiveness. November 1957. (AFPTRC-TR-57-11, ASTIA Document AD-146 407) (Project 7680,
Task 76803). Officially recorded data on 749 F-86 pilots with combat tours in Korea were analyzed
for differences in background and personal data. Then 31 aces were matched with 31 nonaces for
rank, age, and World War 1l experience and compared on variables derived from interviews,
questionnaires, and Rorschachs. Rank, age, time in service, and flying time were all positively related
to claim scores, but aptitude test scores were not. 3 scales derived from a Lite Experience Inventory
and 3 Rorschach scores differentiated aces from nonaces. Aces tried harder than nonaces for combat
assignments.

Fitzpatrick, R. & Culien, J W, Prediction of airman reentistment. December 1957, (AFPTRU-
TR-57-12, ASTIA Document AD-146 416) (Project 7719, Task 17010; Contract AF 41(657)12,
American institute for Research). From interviews with 169 girmen near the end of thei firet \ir
Farce tour, it was found that those reerhisting were likely to differ from nonreenlistees in family and
social background and in attitudes toward the Air Force Information from the irtervicws was used to
assemble 2 varicty of personal history, interest, and attitude inventories whiol. were given to 448
airmen representing  career field  Flectrones, Mechamucal, and Supply. Multitde correlations to
predict reenhistment canged from 69 ta 71 for the 3 career fields, but the characterstics entering
wito the equations hiffered A composite to predict reenlist nent would kave to take 1nto account the
cateer feld for which the man qualhifics

RS i




145

147

148

14y

WRIGHT AIR DEVELOPMENT CENTER (WADC) SERIES
January 1958 — Deceniber 1959

Crutchfield, RS., Woodworth, D.G., & Albrecht, R.E. Perceptual performance and the cffective
person. April 1958. (WADC-TN-58-60, ASTIA Document AD-151 039) (Project 7730, Task 77353;
Contract AF 18(600)8, Institute of Personality Assessment and Research, University of California,
Beriteley) (OTS). This study presents data collected from 10 perceptual tests ircluded in an extensive
psychological assessment of 100 Air Force captains. The purpose of this report is to show
the potential contribution of such perceptual behaviur to the assessment and understanding of
personality. Stress is upon the perceptual performance of the mlitary officer rated effective. Results
indicate that the perceptual tests are most strongly related to the areas of intellect and cognitive
flexibility. Numerous significant relationships were found with tests in the areas of emotional
adjustment, social relations, and leadership. The specific na‘ure and direction of the relationships
between perceptual and personality measures are consistent with the assumgption that basic
personality trends are general in nature and should manifest themselves in analogous ways in
perceptual and other forms of behavior.

Tupes, E.C. & Christal, R.E. Stability ¢* pessonality trait rating factors obtained under diverse
conditions. May 1958. (WADC-TN-58-61, ASTIA Document AD-15) 041) (Project 7719, Task
17109) (OTS). (Superceded by Tupes, E.C. & Christal, R.E. Recurrent personality factors based on
trait ratings. May 1961 (ASD-TR-61-97, ASTIA Document AD-267 778). Peer ratings by officer
candidates on specific personality traits have been shown to be predictive of later ofticer
performance. The present study investigated personality trait ratings to determine thneir factorial
structure ; nd the extent to which the factors remained corsiant in spite of differences in samples,
raters, lengths of acquaintasceship, and rating stituation. 6 intercorrelation matrices were factored
and the resulting factors rotated to orthiogonal simple structure. 5 clearly defined personality factors
were found in each analysis which remained relatively invariant through all analyses, identified as
Surgency, Agrceableness, Dependability, Emotionai Stability, and Culture. The factor structure of
personality trait ratings is sufficiently invariant that such trait ratings may be regarded as adequate
criteria for the study of personality differences and for test development purposes.

Flyer, ES. A follow-up study of Naval Academy graduates who entered the Air Force. June
[958 (WADC-TN-58-62, ASTIA Document AD-151 042) (Project 7719, Task 17115) (OTS). Air
Force Academy selection and proficiency records cannot be validated against measures of officer
etfectiveness for some years, but an estimate of the relationship of training grades to officer
performance can be obtained from comparable records of Naval Academy graduates who have
entered the Air Force. In this study, midshipman training grades were related to Air Force
retainability and to officer effectiveness measures. The retention rate in the Air Force of Annapclis
graduates, 5 to 8 years after giaduation, is about 73%. Graduates who resigned their commissions had
lower Physical Training grades than those officers remaining on active duty, but differed in no other
training proficiency measures. Naval Academy grades predict officer effectiveness reasonably well,
with Aptitude-for-Service ratings proving the best single predictor of Air Force officer effectiveness.
These results support the use uf Aptitude-for-Service ratings and academic grades received at the Air
Force Academy as intermediate criteria of officer effectiveness.

McReynolds, Jane. Aptitude levels in the nlisted manpower pool of the Air Force. September
1958. (Part 1, WADC-TN-58-63(I), ASTIA Document AD-151 047; Part II, Appendix, WADC.TN.
58-6311), ASTIA Document AD-151 048) (Project 7719, Task 17106) (OTS). Rapid development of
weapon systems has increased the need for highly qualified airmen in techmical areas and for
information concerning their avadabdity. This i3 the first in a series of reports designed t~ provide
estimates of the aptitude levels of enlisted persornel in the Air Force. From data collected in the May
1957 Sample Survey, distributions of aptitudes were obtained by carcer fields, by reenlistment plans,
by term of enlstment, by skill level, and by grade. Dutributions are presented in terms of the total
Asr Force enlisted population so that estimates can be made not only of the numbers of aitmen at
each aptitude sevel 1n any one group, but of the numbers in any other group who have aptitude levels
high enough to pernut efficaent retraining into shortage areas. For atrmen in therr Gint term of




150

151

152

153

enlistment, aptitude distributions were typically the normal bell shape with little difference in level
between career fields. Airmen in later enlistments were typically higher in aptitude; methods of
screening for reenlistment and for promotion build up the quality of career personnel so that the
majority of NCOs, and especially those in the highly technical career fields, have high zptitude
qualifications and are capable of supporting modern technologizal advances’

Woodwordh, D.G. & MacKinnon, D.W. The use of trait ratings in an assessment of 100 Air
Force captains. September 1958. (WADC-TN-58-64, ASTIA Document AD-202 845) (Project 7730,
Task 77353; Contract AF 18(600)8, Institute of Personality Assessment and Research, Univeisity of
California, Berkeley) (OTS). As part of a project for developing officer assessment techniques, 30
rating dimensions were used by 10 raters to record their psychological evaluations of 100 captains. A
cluster analysis of these ratings yieldcd 3 reliable cluster scores defined as measuring general effective
intelligence, personal soundness and assessability, and effective leadership. The cluster scoras did not
correlate significantly with available Air Force criterion evaluaticns of the subjects. When the officers
were differentiated on the basis of being rated or nonrated, the corrzlations between cluster scores
and 2 of the criteria rose to levels which were significant within the rated group. This suggests that
differentiation on the criterion side of the relationship is nez.cd for significant advancement toward
an understanding of the Air Force officer personnel evaluation variables, or the relating of
psychologically meaningful measures to these criteria.

Thompson, C.A. Aptitude differences related to region of enlistment of bask: airmen. Sep-
tember 1958. (WADC-TN-58-65, ASTIA Document AD-202 846) (Project 7719, Task 17104) (OTS).
Regional differences in mean performance on aptitude variables were found with basic airmen
samples tested in 1950 and 1953. This study examines trends in overall regional differences for a
1957 sample of 4500 basic airmen. Regional differences on specific variables are examined in terms of
AFQT mental category. Geographical regions are Army areas of enlistment and the territories. The
variables are the Armed Forces Qualification Test, the 5 Airman Classification Battery Aptitudc
Indexes (AC-2A), and the individual tests of the Airman Classification Battery. Major regional
diffecznces in mean performance were consistent with regional differences reported for 1950 and
1953 samples. Low aptitude airmen made the principal contribution to overall regional differences on
specifi: aptitude variables. High aptitude airmen tended to exhibit only slight differences in mean
pertor nance by geographical region. The territorial sample’s performance was atypical of the
per ‘'ormance of continental samples.

Ewart, ES. A sunv.v of potential morale, motivation, and retention probleins at ballistic missile
sites. October 1558. (WADC-TN-58-66, ASTIA Document AD-203 399) (Project 7719, Task 17119)
(OTS). Potential morale, motivation, and retention problems among personnel at ballistic missile
comrplaxes are reviewed, together with pertinent research findines in the military and industrial
literature. Although morale and metivation problems do not appear particularly unique, there are
important considerations of emphasis. Therefore problem areas and proposed solu ions arc viewed in
the broad conteat of analogous conditions in other military and industrial situations. This provides 1
framework for more effective evaluation of personnel actions. It is a major thesis of this report that in
the area of improved management and leadership practices lies the greatest potential for enhancing
morale and motivation to get things done effectively at ICBM complexes.

Thompson, C.A. The relation of selective aptitude index to performances in technical hool.
November 1958, (WADC-TN-58-67, ASTIA Document AD-205 365) (Project 7719, Task 17104)
(OTS). The effectiveness of the Airman Classification Battery (Form AC-2A) i predicting success in
arrman technwal school courses 1s examined. ihe population consisted of aitmen enlisted duning the
fint 3 months of 1936 and assigned to 10 groups of technical schools after basic traiung. The
rdationships of the aptitude index used for senction with final school grades are depacted w11
charts. The selective aptitude index was peediciiv of class standing in all cousssy, the strongest
relatronshaps obtarung for the hughly techrical counes. Dunng thus penod 3 majonty of the urmen
asugned to the highly technial counes did not meet the selective aptitude index numumums
tecomended by the Air Force.
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Tupes, E.C. & DuBois, D.B. The educational achievement of Air Force officers. November
1958. (WADC-TN-58-68, ASTIA Document AD-205 546) (Project 7719, Task 17109) (OTS). Do
years of formal education truly measure an Air Force officer’s education:al achievement? Lo many
officers have more knowledge than would be expected from the number of years they spent in
schooi? To answer these questions, 1300 student officers at Air University were given the Area tests
and an Advanced test of the Graduate Record Examination. Results indicate that yeass of education
is not vory predictive of actual educational achievement and usually underestimates it. As a group,
officers were found to have learned more than would be expected from their years of education.
Although only 40% of the officers had college degrees, between 50% and 60% scored as high on the
Area tests as satisfactory college graduates. On the Advanced tests, which measure intensive
knowledge in specialized academic inajor fields, the officers compared favorably with first-year
graduate students. Many officers who lacked the educational requirements for Air Force training
courses had as much of the specialized knowledge needed for enroliment in such courses as did
officers with the prerequisite educational backgrounds. Were entrance requirements for these courses
altered to permit qualification on a test basis, the number of officers eligible for such training would
be greatly increased.

Valentine, L.D., Jr. Validity of the AFOQT (Form A) for prediction of student-officer success
in observer training December 1958. (WADC-TN-58-69, ASTIA Document AD-207 334) (Project
7717, Task 87006) (OTS). The Air Force Officer Qualifying Tcet, Form A, was administered to
AFROTC sophomores. During the latter half of 1957 criterion data matured on those examinees who
had entered Observer Training after completion of the AFROTC program. The aptitude composites
and subtests of the AFOQT were validated against 3 criteria of success in Observer Training. It was
found that the Observer-Technical composite is a valid predictor of success in Observer Training for
this population. This Note reports the first Observer validities to become available for an AFROTC
population.

Carp, Frances M. Relstionships between airman interests and career mtisfaction. Maich 1958.
(WADC-TR-5890, AS1TIA Document AD-151 038) (Project 7719, Task 17008; Contract AF
41(657)60, Trinity University). This study is an attempt to validate a 264-item interest inventory for
inclusion in the basic airman battery to improve prediction of general competence in the Air Force
situation and in particular Air Force jobs. Assuming that statisfaction is related to effectiveness in a
work situation, it was taken as the criterion for this study. Responses of 842 airmen were validated
against their answers to Sample Survey questions selected as indexes of satisfaction with the general
Air Force situation and with particular Air Force duty. Predictive validity was not demonstrated for
existing keys with general Air Force personnel or selecied job specialty groups; item analysis did not
result in new scales.

MacKinnon, D.W., Crutchfield, P.5., Barror, F., et 2l. An assessment study of Air Force
officers: Part i. Design of the study and description of the variables. April 1958. (WADC-TR-58-91(1),
ASTIA Document AD-151 040) (Project 7730. Task 77353; Contract AF 18(600)8, Institute of
Personality Assessoent and Research, Univensity of California, Berkeley) (OTS). This is the first part
of S-part report covering an extensive psychologs:al assessment of a group of Air Force captains
selected from the population of caplains withir Air Training Command who were eligible for
promotion. The 34 captains participating in the ficld-testing phase of the assessment were given 27
paper-and-pencil tests. From the ficld-testing samplec, 100 officers wete assigned, (i groups of 10, toa
3-day living-in phase of the assessment. During this period they entered into some 50 assessment
procedures, and a staff of psychologists rated cack officer on a wide vanety of personality vanables
considered relevant for effectivencss in seruor comiriand and staff assignments. Effectiveness measures
were obtained as criteria from Officer Effectivencis Reports, promotion board ratings, and superions’
ratings. Thas report presents the overall deugn of the study and defines cach of the 643 varables
Notms are lsted in an appendix. The report is considered a reference document for use with the other
4 parts of the Technxal Report.

Gough, HG. & Krows, |. An sssewsment study >f Air Force officers: Part 11. Description of the
smesmed sample. September | 958, (WADC-TR-58.91(H), ASTIA Ducement AD-208 700) (Project
7730, Task 771353, Comtract AF 1360038, Im:titute of Personality Assemment sod Resesrch,
University of Californis, Berkeley) (OTS). Thus s the second part uf 2 S-part report covenng an
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extensive psychological assessment of a group of Air Force captains. It presents sociological and
psychological descriptions of the sample of 343 captains participating in the field-testing phase of the
assessment. The typical member may be characterized as being a reserve officer who entered the
service during World War Il s an enlisted man and who received his commission through flving
school. He is eligible for promotion to the grade of major. He is married and desires an Ay Force
career. His intelligence score is above the mean for the general adult population, but below the level
defined as superior. His personal adjustment and psychiatric stability are judged to be excelient. In
social technique he is characterized by factors of leadership and dominance, capacity for status, and
achievement motivation. Tests of socia! acuity and social insight place him in an average rank smong
groups of equivalent education or occupstional status. Iis vocational interest profile is basically a
“military officer” profile similar to the pattem observed in other studies.

Barron, F., Block, J., MacKinnon, D.W., et al. An amemsment study of Air Force officers: Part
I11. Assessment correlates of criteris of officer effectiveness. December 1958. (WA DC-TR-$8-91(1II),
ASTIA Document AD-210 218) (Project 7730, Task 77353; Contract AF 18(600)8, Institute of
Personality Assessment and Research, University of California, Berkeley) (OTS). This is the third part
of a 5-part repost covering an extensive psychological assessment of a group of Air Force captains.
Criterion data were gathered from Promotion Board Ratings, Officer Effectiveness Reports, superior
« fficers’ ratings, and from structured interviews with the officers. Overiap in criteria was reduced by
factor analysis. Separate sections deal with predictability of criteria from 3 different sources. Officers
rating high on each criterion are described in terms of assessment variable correlates.

Gough, H.G. An mszssment study of Air Force officers: Part [V. Predictability of a composite
criterion of officer effectiveness. December 1958, (WADC-TR-58-91(1Y), ASTIA Docuneat AD-210
219) (Project 7730, Tmk 77353; Contract AF 18(600)8, University of California, Berkcley) (OTS).
This is the fourth volume of a 5-part report of a project to develep methods for identifying Air Force
officers with high potential for effective military leadership. Its purpose is to reduce the data for 11
criteria to a practical composite criterion and to organize da‘a concerning 631 test and assessment
variables for prediction of the composits ciiterion. Evaluation of the critetia led to selection of 3 for
combination in a Criterion Index. From correlations of the predictor variables with this criterion, 41
were identified that maintained significant relationships. By cluster analyses, these were reduced to
homogeneous composite predictors that could be defined as ps;chological dimensioas of officer
effectiveness. By item analysss, lists of adjectives differentiating high-scoring from low-scoring officers
on the Criterion Index were made, and extensive personality questionnaire data were reduced to 2
brief scales keyed to predict the Criterion Index. The results identify both the group-testing
instruments and individual assessment devices that hold promise for identification, early in an
officer’s career, of those capable of becoming outstanding commarders.

MacKinnon, DW. An msemsment study of Air Force officer:: Part V. Summary and
spplications. Deceraber 1955, (WADC-TR-58-91(V), ASTIA Documeat AD-210 220) (Project 7730,
Tasa 77353; Coatract AF 18(6008, Iastitute of Persomality Asscssment and Rescarch, University of
California, Berkeley) (OTS). This is the final volume of a S-part report, summarnizing results of a
project 1o develop methods for identifying Air Force officers with high potential for effective
wilitary leadership. It s+~ :ys significant relationships between peedictor apd criterion variables.
Inferences from these relationships provide a comparative evaluction of the criteria of officer
effectivencss and lead to slection from the experimental devices of instruments propossd for
inclusiog in a program of officer assessmen!.

Taylor, CW_, Smith, W R, Ghiselin, B, ef sl Llentification o1 cont sunicdion abilities in
militery sitwstions. Jume 1958 (WADC-TR-5892 ASTIA Document AD- 151 043) (Project 7719,
Tak 17053, Comtract AF 18(600)1211, Universily of Utak) (OTS). This research was designed to
deline the dinensions of communication abdities, to pronide techniques for measuring performance
i commwnication in maitary mtuations, ind to determune test predictors of the communxcation
abdities thus defined and measured. A It of communxation requurements was abstiated from
descriptions of airnaan jobs. Tests were acembled amumed to be predactive of these shelities. From
their admemst -ation 1n 2 large test battenes 0 samples of aurmen the data were analyzed for selection
of predactons, to mclude wnth criterion vanablc: 'n a validatron battery 18 utuations tests provided
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27 criteria of communication effectiveness. Significant relationships between predictors and criteria
demonstrated the practicability of assembling either a general set of predictors or groups of specific
predictors. There is evidence that communication abilities are more complex than the categorization
by communication channel (speaking, writing, reading, listening) implies; integrating; abilities are
predictive of effectiveness in all channels.

Thompson, C.A. Development of the Airman Qualifying Examination, Forms D and E. August
1958 (Part 1, WADC-TR-58-94(I), ASTIA Document AD-151 045; Part 1I, Appendix, WADC-
TR-$8-94(11), ASTIA Docrment AD-151 046) (Project 7717, Task 87005). Forms D and E of the
Airman Qualifying Examination were developed for field use in obtaining a set of aptitude indexes
equivalent to indexes of the Airman Classification Battery. They were designed for administration at
a single tosting session and fur hand scoring. 4 aptitude indexes are obtained: Mechanical,
Administrative, General, and Electronics. The item types used in the AQE indexes conform generally
to those of the Airman Classification Battery, AC-2A. Each AQE index i standardized on the
corresponding AC-2A index and uses the same form of converted index, a 20-step percentile scale.
The 2 batteries are substantially equivalent except that when AQE is administered before the ACB,
AQE scores teud to be lower. The practical importance of this difference will vary with the use of the
instruments.

Glanzer, M. & Glaser, R. Astudy of non-intellectual correlates of trouble-shooting ability:
Rigidity measures. October t958. (WADC-TR-58-488, ASTIA Document AD-204 £11) (Project 7719,
Task 17011; Contract AF 41(657)58, Ainerican Institute for Research) (OTS). The main objective of
this study was to determine the relationship between measures of problem-solviry rigidity and
performance on both novel and routine troubleshooting tasks concerned with electronics vquipment.
13 rigidity tests were constructed in 4 categories; ability to change pertormance scts; ability to change
perceptual sets; preference for highly structured, simple stimuli; and general attitudes. Alternate sets
of criterion problems each included 3 routir: und 3 novel trouble-shouting problems. The hypo* iesis
tn be tested was that scores on tne tests of the rigidity battery would be significantly related to
performance on the novel problems, but not on the routine problems. Results from administration to
airman trainees showed equally low relationships between the rigidity measures and both criterion
measures. Coinbinations of the Electronics Aptitude Index with selected rigidity test scores showed
only slightly improved prediction of training school periormance, over the aptitude score alone.

Thoradike, RL. & Hagen, Elizabeth P. Long-term prediction of some officer-sflectivenes
measures from aptitude tests. October 1958, (WADC-TR-58-489, ASTIA Document AD-204 531)
(Project 7719, Task 17109; Contract AF 41(657)10, Teachers College, Columbia Univessity) (OTS).
Aptitude tests adiministered to applicants for flying training in 1943 were correlated with selected
indizators of achievernent during the following 12 years for 873 Air Force officers. Criterion
components identified were: (1) effectiveness as perceived by superiors; (2) quality and quantity of
flying duty; (3) impurtance of duty assignments; and (4) coatinuity of service. The first component
was predicted, but only to a slight degree, by texts of intellectual and academic ahility. Tests I
mechanical abidity and of mwtor ce wdination were slightly predictive of the second and thurd
components. The fourth component was largely unpredicted. Any success in identifying men who
would receive high officer effectiveness ratings canwe from measutes of quantitative and intellectual
abilities and not from the tests that predict success in flying training.

Krumm, RL & Newman, PH Accwracy of information oan line work ordes for
srrament-clectroaics maintenance. December 1958 (WADC-TR-58-490, ASTIA Document AD-207
335) (Progect 7930, Task 17077, Comtract AF 41(6573119, American Inscitute for Research). 10
weeks were spent a2t 2 Armament-Bloctromes squadions observing tume spent by mechanss in
prtfocmuyg 76 ty pecal steps of a troubleshooting job. Comparison of actual tume worked with lune
repoited by e mechani on Line Work Oeders (Form 322) indicated that (2} errors in repotting tume
worked are largest for worter pobs and for jobs requuring 2 timwe greater than 4 hours per man, (&)
Seperdirg on the mumber of men avatlabls for aswgument, squadrons may duffer signuscantly 1 the
nunther of man-hours spent 03 exch job evon though the jobs are of the wame difficulty ) and, (<) there
® 3 marked comustoncy wn the amwount of time 3Rt 0 suetasks of 4 trebethooting ob which are
necossary, but wich ate not Ttroudlerhooting” per w. [t was comcluded that the Foem . u
presethy used does aot o ofrtute a2 wable souree of ontenon  mformation rerirding
Armament-Flectronas mechiz-wn’ o0 ubleshooting peoficrency
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Warrington, W.G. & Saupe, J.L. Spatial abilities 1nd selected elements of Air Force techuical
jobs. December 1958. (WADC-TR-58-491, ASTIA Document AD-207 336) (Project 7719, Tk
17108; Contract AF 4i(657)132, Michigan State Univessity) (O7S). This study s an attempt to
validate an Air Force spatial survey test and to determine whether .his test can contribute additional
spatial factors to the Airman Classifica..on Battery. A 3-dimensional performance-type criterion was
dewloped that simulated perceptual eeznents identified i 20 selected Air Force technical speciaities.
The criterion measure, the Space Survey Test, a measure of general mental ability, and a mrasure of
mechanical experience and interest were administerad to 273 high school junior boys. Analyses of
these data indicate that the Space Survey Test has considerable power for predicting the critericn,
independent of the measures of mentas ability and mechanical expericnce. The multi-score Space
Survey Test is only slightly more effective in predicting the criterion than one of the subscoces.

Aronson, E. & Festinger, L. Some sttempts to messurc tolerance for dimonance. December
1958, (WADC-TR-58492, ASTIA D:cument AD-207 337) (Project 7737; Contract AF 41(657)140,
Stanford University) (OTS). Individuals differ in their abdity to tolerate cugnitive dissonance
introduced in laboratory experiments. The research reported in this paper was an attempt to develop
2 measure of tolerance for dissonance. 5 tests were developed, 4 of which were administered (o the
predetermined criterion groups. None of these discriminated between subjects whose behavior
indicated a high tolerance for dissonance from those whose behavior indicated low tolerance for
dissonance: A different appzoach to a criterion was t-ied by identifying a group that had
demonstrated high tolerance in a real-life situation. These were students who had changed majors in
their junior year of college. A penonality inventory was constructed and adiministcred to
ex-engineering majors and to a coalrol group of engincering majors. Substantial differences in
responses appeared in 6 areas. The general effectiveness of the questionnaire as 2 measure of tolerance
for dissonance must be tested by administration to other groups that have recently madc an
important life decision, such as changing occupation or religion.

Brokaw, L.D. Some statistical methods for detection of nonstandard test administration.
January 1959. (WADC-TN-59-34, ASTIA Document AD-210 475) (Froject 7719, Task 17106)
(OTS). Fallarious test scores may appear from such sources as cheating, improper procedures of test
administration, or errors of scoring. 3 techniques appropriate to detection of abnormalities of score
distributions occasioned by the shifting of a group of scores from #s proper place within the
distribution are the sgn tesi, the Kolmogorov- Smimov test, and the <enificance of the dufference
between standard deviations. These were applied to eight 100case amples of basic aiimen who had
been tested and retested on altermate forms of the Armed Fores Qualification Test. A control sample
was selected, and the test srores from the other 7 samples were altered to replicate conditions
producing false scores. Tie sugn test proved more efficient than the other techniques, identifying 6 of
the 7 samples containing fallacious data. The uther two technigques cach identified 4 of the 7 samples,
but no’ the same 4 samples.

Flyer, ES. & Potter, N.R. Characteristics of basic sirmen willing to volmateer for a six-year towr
in mixile squadrons. February 1959, (WADC-TN-59-35, ASTIA Docuawat AD-210 476) (Project
7719, Task 17119) (OTS) 1 ow retaimability of trst-term auiwen axugned to missde squadrons may
affect appreciably the effectiveness of these units. Rescaich wa inated to determune the numbe:
and {yew of bas aumen walling to voiunteer for 2 6-year lour 11 pisnes one possible smution to the
retentron prodlem. A large group of batwe aurmen were asked whether or not they would wolun teer for
a 6-year four m mussiles, and about 42% were willing to oxtend thew touns of duty for tes type of
assgnewenit. Volunteers and neonvolunteers were (hen compared for 2 vanety of psychologacal and
background characierstrs. Results indicate that selfselectton provemey operating in 2 wolunteer
program would provide musale unts with a somewhat supetor asman i ters of aptitude and
personal adjustment, and a very superio aurman i terms of ietainabiity and nwtvaixa

Mullins, (' J. Prediction of creativity in a sample of research soienf.tz Febemary 1950 (W ADC.
TN-59-36, ASTIA Document AD-211 039) (Project 7719, Task 17.0%) (OTS). In a0 attempt o
rdentuy test peodacton of wientific creatmty, 2 crterma of creativity ware wned . supervson’ ratings
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and number of publications. An interest questionnaire, a vocabulary test, and 9 tests c{ the Guilford
Creativity Battery were administered to 131 physical research sciantists. Of 42 test scores derived
{rom *he batery, 4 were significantly related to the rating criterion and 7 to the publications
criterion. The 2 criteria were not significantly relsted to each other and none of the predictor scores
correlated significantly with both criteria. A compotite predictor gave promise of increasing effective
prediction of the ratings criterion, but not of the publications criterica

Morsh, J.£. & Radiff, F.R. Occupational classification in some imajor government agencies.
March 1659, (WADC-TN-5%.37, ASTIA Document AD-212 549) (Project 7734, Task 97002) (OTS).
From iunformation obt: ‘ned during personal visits and confe.ences, current practices in occupational
classification in some major military and civilisn agencies of the Federai Government are reported.
Agencies included are: Dep-riment of the Air Force, Bureau of Naval Personnel in the Department of
the Navy, the Adjutant Genenal's Office in the Department of the Army. the Bureau of Labor
Statistics and the Bureau of Employment Security in the Department of Labor, the Census Bureau in
the Department of Commerce, and the U.S. Civil Service Commission. The prime purpose of the
survey wi i to generate hypotheses for the furtherance of occupational clamification research in the
Air Force. In » concluding saction of the report the state-of-the-art of occupations: classification is
discussed and research ir wlications are suggested.

Ward, JH_, Jr. Use of a decision index in swigning Air Force personnel. April 1959. (WADC-
TN-59-38, ASTIA Document AD-214 500) (Project 7719, Task 17112). 1hose responsible for the
distnbation of Air Force pers. nn2! need to make Gecisions about the estimated worth of individuals
in various jobs and .uout the asignment of individuals in a manner that will maximize the overall
effeztiveness of the “ir Force. This paper preseuts techiiques to aid in arriving at such decizions. A
sysiem is developed that will provide a Decision Index for each individua! in exch proposad job
assignment. Methods 2i¢ Jescribed of computing and arreying the indexes for use in determining
personnel assignitcnts.

Brokaw, L.D. S-hool anc job validation of selection measures for air traffic contro! training.
April 1959, (WAIC-TN-59-39. ASTIA Document AD-2141 884) (Project 7719, Task 171G8) (OT3).
A1 a joint effort of the Fede al Aviabioa Agency and the Personnel Laboratory, a large battery of
experimental tests was administered (o trainees entering the CAA Air Traffic Control Schoo! &, the
summer of 1956, Instructor 1atings and leciwe grades were collected at the end of the course. One
year after the inen kad graduated they were izntified on the job to collect supervisory ratings of
their proficiency and data on recommendaticns for promotion. A battery; of tests suiiable for
admirustration as a screening device was selected on the basis of the trairing validation. These lests
displayed satisfactory wahdity cn the job, and produced a composite validity sigrificant beyond the
1% level for on-the iob eritena. Of several experiences variables, CAA certiiication proved the most
valid and added appreciably to ac ¢y of predicting training critenia.

Judy, CJ. An Analysis of aualifications data o a group of Air Vorce mechanics June 1959.
(WADC-TH-59-40, ASTIA Document AD-215 454) : Pruject 7734, Task 17018). The problem of this
investigation was to determire whether selected aualification variables =11 predict a measure of job
proficiency. The sublects were 215 Air Foree mecharics speaializing in the maintenance of a heavy
bomber aircraft. By intercorrelation and multipde regreson teckiinyues, 3 groups of variables were
wdentified and evaluated for their power 1n predicting scores un a wiitten ta of job oroficiency. The
group compased of specific hith schonl courses showed ro relaticnship to the caterion. A second
group (education level, time in the Air Foree, and Air For¢e training courses not specific to the
equipient maniained) were indivdually predictive of the critenon but added nothing to prediction
from a composite of the other variables. The thuird group (Mechamical Aptitude Index, Air Force
trainiag couses specific to the equipment maintained, ang Air Force naintenance experience) were
individually prediciive, and, 1 com? natien with the other quahfication variatles, added significan.tly
to the composite prediction

Wiley, s . Determining job qualifications requirements by rating Air Uorce task statements. July
1959 (WADC-TN-5941, ASTIA Docunent AD-226 280) (Pioject 7734. Task 17018} The
underdy e assumption of this study s that personnel guaiifications for new Au Force jobs can be
evaluated at the task level as distinguished from the wholegob level It successtui, this appioach
would permutincreased freedor i organizational planning and planiing for assigniment of personnel
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who possess unusual skills. This report describes a study designed to measure the reliability of ratings
made on Air Police tasks. A pilot study using 4 raters indicated considerable agreement on the
amount of each of 9 qualification categories needed to perform 80 Air Police tasks. A socond study
with 10 raters, 7 qualification categories, and 50 of the original 80 tasks produced ratings wmith
reliability coefficients in the .70's for pools of S raters. Eech rater was scored for his agreement with
the others preliminary to development of & task rating scale for uge in determining rater bias or rater
tendencies.

McReyr rids, Jane. Airman performance on the Genersl Aptitude Test Battery and the Airman
Classification Battery AC-2A. July 1959. (WADC-TN-$9-42, ASTIA Document AD-225 115} (Project
7719, Task 17106) (OYS). Tests of the Ceneral Aptiude Test Battery (GATB), which the US.
Employment Sarvice (USES) uscs for job counseling and placement, were adininistered to large
samples of male airmen in 1949 and 1958. This Dsper reports comparisons of the results with
normative duta ijor the general working populatior (male and female). Airman means for the 7
aptitude scores derived frem paper-and-pencil tes's of the GATB were distributed <bout equally
above andbelow the USES norms, with the 1958 sample deviating from the norms less thaa the 1949
sample. The more significant differences were accounted for by known sex differences in the
aptitudes measured. Both aiiman samples had smaller proportions of very high and very low scores
than the USES distribution. This restriction was attribated to Air Force screening on a mental
qualifying test and to self-sclection. 2 tables give estimates of proportions of airmen qualifying for
USES job categories and for airman career fields.

Cox, J A. & Mullin<, 5.3, Evaluation of hght plane training among AFROTC studeut officers.
July 1959. (WADC-TN-59-43, AST'A Document AD-219 473) (Project 7719, Task 17109). The
AFROTC Flight Instruciion Program (FIP) offere¢ 36.5 hours of light plane training in the 1956
school year. 41 detachments took part in this program the first year. Using successiul progress and
completion confirmed by a series of progress check rides as a criterion of FIP success, sinall velation-
ships were found between success and scores from the AFOQT. A sample of detachments at which
FIP was not given the first year was selected to match 37 of the FIF detzchments on selecled
vatiables. The men trom the 2 samples (FIP trained and Non-FIP trained) were compared as to
proportions entering preflight training, which was consider. d as a criterion cf interest in flying and
interest in an Air Force carcer. No significant differenc's were fcurd. The same samples were
compared as to proportions eliminated from primary pilot “raining. Significantly more Non-FIP men
were elimunated than were FIP men, and this differen e was mainly due to Rying deficiency
elimination.

Brokaw, L.D. Preasction of Air Force training and proficicacy criteria front Amed Forces
selection tests. August 1939, (WADC-TN-59-194, ASTIA Document AD-227 635) (Project 7719,
Task 17104). Appropriateness of the Armed Forces Qualification Test for use in Air Force pre-
enlistment screening is indicated by data showing the positive correlation of AFQT sceres with final
grades in techmcal training courses znd with scores on Airman Proficiency Tests. There is nothing in
the data 1o suggest that the 1est could be changed in a manner to improve its across-the-board
prediction of success in Air Foree specialties.

Wilzy, L., Harber, H.B., & Giorgia, M. Joyce. Rater tendencies in estimating qualifications
required by Air Force tasks. September 1959 (WADC-TN-59-195, A"TIA Document AD-227 634)
(Project 7734, Task 17018) (OTS). To forecast qualifications requirements of new Air Force jubs by
using estimates of judges, the judgments must be accurate and congistent. The purpose of this study is
to determine whether persenal evaluation habits may influence interrater agreement. A group of
ROTC pilot trainees rated tasks drawn from 15 Air Foree carcer fields and the specialties that include
them. Judgments were made on S-point scales to determine how :nuch resourcefulness, general
vocabulary, tool and instrument knowledge, number skill, physique and stamina, human contact skill,
precision, formal training, and on-ths-job traing time is needed. Correlation of each rater’s overall
mean rating in one session with that of the mean for the second sesgion demonstiated consistent
tendencies (o give tigh, low, or medium ratings. Sinular correlations between mean standard
deviations gave ewidence of individual tendencies to use or refrain from using the extremes of the
rating scale.
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Brokaw, L.D. Prediction of Air Force training and proficiency criteria from Airman Classi-
fication Battery AC-2A. October 1959 (WADC-TN 59-196, ASTIA Document AD-223 445) (Project
7717, Task 87006). This Note reports the validity of Airman Classification Battery AC-2A during the
first 14 months of its use. Data are presented for 46 specialtics for which both technical training and
job proficiency criteria were available (Final School Grades and Airman Proficiency Test scores).
Technica! training validities are given for an additional 20 technical schools. The expectation of some
reduction of general validity as a function of maximizing differentiating power was realized. Slightly
preater drops in gereral validity than had been anticipated were found inn the mechanical and
administrative aptitude clusters, while the remainder of the battery showed validity comparing
favoiably with the preceding Battery AC-1B. Battery AC-2A demonstrated itself to bz an effective
instrument for differential classification; interpretation of its validitics are made iun this frame of
teference. Current Air Force policies require a different kind of instrument for most effective
recruitment and placement of new airmen.

Leciner, W.B. Preparstion of the Airman Classfication Test-1960. October [959.
(WADC-TN-5%-197, ASTIA Document AD-228 453) (Project 7717, Task 87002). The Airman
Classificetion Battery was used for classification of basic airmen from 1948 to 1959. Introduction by
the Air Force of sclective enlistment required the developmient of a new instrument for use by the
Recruiting Service i1n pre-enlistment aptitude testing. A preliminary form, for use in 1960, was
developed by abbreviating and simplifying adminsiration of Airman Classification Battery AC-2A.
The reduced battery requires only 4 hours for administration. It retains e'ements that provide
aptitude indexes equivalent 1o 4 of the 5 indexes of Battery AC-2A. A table gives the content of cach
subtest, the ime limits, and the composition of the 4 aptitude indexes.

Tupes, E.C. Perscnality tiaits related to effectiveness of junior and senior Air Force officers.
November 1959. (WADC-TN-59-198, ASTIA Document AD-231 256) (Project 7719, Task 17110)
(OTS). .. previous study showed that officer candidates in training cin produce reliable personality
ratings of their peers that 2re predictive of effectiveness ratings as Air Force junior officers. This
study repeats the investigation with fieid-grade officers. It was found that the factor structure
underlying peer ratings of personality traits of senior officers closely resembled that of the junior
officers. There was agreemen: with one exception between junior and s:nior officers on the refative
importance for officer efiectiveness of 30 personality traits. The 2 groups showed even greater
similarity in the relationships of the personality trait ratings to Officer Effectiveness Keports. Henee
any officer selection progiam which screens on personality variabies essential to juniorofficer success
will also select for traits characteristic of effective field-grade officers.

Gough, H.G. Fakabilit - of the Air Force Preference Inventory. November 1959. (WADC-
TN-59-199, ASTIA Documert AD-231 379) (Project 7730, Task 77353; Contract AF 18{600)8,
Institute of Personality Asses.ineut and Rescarch, University of Califorria, Berkeiey) (OTS). This
study concerns (a) recugnition of the possibility of faking responses to the Air Porce Preference
Inventory in order to present 2 be'ter impression, {b) consideration of a possible index for detecting
faking, and (c) an analysis of the peycholugical coreelates of this index. Effect of faking was revealed
by comparison of 3 Inventory scores i21de by an experimental sample of 30 college students tested
under normal administration and then requezisd to fake. From items showing marked differences in
the secund testing, a dissimulation scoring key was constructed and applied to the callege student
ssmple and 2 Air Force officer samples. Sigmificant differences were Yound between dissimulation
wores of norraal vs faked testing of the college student group and there was a negative correiation
petween the 2 sets of scores. Testing of additiona!l samples would be needed to establish precise
cutting pownts for distinguishung betweer authentic and taked test protocols.

Judy, C.J. Relationships between avnilablke qualifications data and initial assignment. December
1959. (WADC-TN-59-200, ASTIA Document AD-230 967) (Froject 7734, Task 17018). Initial
asggnments in the Air Force ars made on the basis of those qualifications identifiable at the tume of
entistment which presumably are related to success in the varnious position types which mage up Air
Force specialties. The problem of this investigation was tu determire how accurately imtial
assignment can be predicted from a knowledge of aptitudes, education, physical condition, and other
supposedly refevant data reutinely assembled on entering airmen. Multiple-regression analysis, using
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data on twn 100U-man groups, was the principel statistical procedure. Under conditions prevailing at
the time, it was found that variables ot the kind examined, altogether, can be used o explain from 33
to 47% of the variance in job famulv assignment, depending upon the particular job family considered.
Aptitudes and counselor recomm ndations played major roles in the prediction, but physical-profile
data were of littlc value. Educati n variables, taken by themselves, were found to predict assignment,
but they ¢id not add significantly 1. prediction from other available information.

Flyer, ES. Factors relating to discharpe for unsuitablity among 1956 airman accessions to the
Air Force. December 1959, (WADC-TN-59-201, ASTIA Document AD-230 758) (Project 7719, Task
17155). This report gives major findings from a large-scale research savestigation in which suitable 2nd
unsuitable zirmen were compared for a number of personal attributes. Educational level was the best
single predictor of unsuitebility discharge, although aptitude and age considered 1n conjunction with
educational level increased significantly the accuracy of prediction. The implications of the findings
for current selection procedures are discussed.

Brokaw, L.D. Prediction of criteria for medical and denial specialties from Airman
Classification Battery AC-2A. December 1959, (WADC-TN-59-202, ASTIA Document AD-231 257)
(Project 7717, Task 87006) (OTS). Validation of Battery AC-2A for training grades in § medica! and
une dental speciaity, and for Airman Proficiency Test scores in 2 medical career ficlds (Pharmacy
Spectalist, Medial Administrative Specizlist) reveals a satssfactory predictive efficiency for the
General Aptitude Index Although the Electronics Aptiiude Index seeins of equal validity, there is no
baus tor recommending a change in the setective aptitude index.

Mullins, CJ. & Cox, J.A. Construction and vzlid-tion of the Instructor Aptitude Test.
December 1959. (WADC-TN-59-203, ASTIA Docuinent AD-230 968) (Project 7719, Task 17104). A
test was constructed for predicting success in Technical Instructor Schools, using items previously
proved valid for General Instructor Sehool success and for Pilot Instructor School success. It consists
of 4 party verbal, arithmetic reasoning, social insight, and mterest. The test was normed for
instructors now performing on the job. Validation coefficients were obtained between test scores and
courss grades i schools at 6 Air Force bases. Validities ranged from 06 to .63, with 3 of the 6 highly
significant. These compare favorably with validities of the General Aptitude Inden of the Airman
Classification Battery for the final school grade critenon. Test scores identified elinunees from
Techmcal Instructor Schools with considerable accuracy.

Vanasek, F.J. & Cox, J.A., Jr. Development of a position description system for Project Square
Peg. Januvary 1959, (WADC-TR-59-35, ASTIA Document AD)208 859) (Project 7727). Projest 7727
was initizted to provige operational suppert for ARDC Headguarters Project Square Peg. Research
and deveiopment job-man matching was the primary problem which 1n turn cequued investigation
into position deseription, petsonnel descnption, a1d matehing methods. This report presents the plan
for carrying out the 3 tasks and outlines pregress in developing positior deseniptions. Maternals used
to gather infurination about position requirements are reproduced tn an appendix.

Schweiker, R.F. Stability of inierest mesures and their validation for selection and
clasification. May 1953, (WADC-TR-59 26, ASTIA Document AD-215 482) (Project 7719, Task
17104; Contract AF 18600)1358, Educational Research Corpuration) (OTS). To determune the
sustablity of interest measures for Air borce personnel selection, J multiple-scale interest measures,
Actinty Preference Report and Opinon Inventory, were given to 15,663 recruits, to 1 4¢ % of the
imitially-tested anmen near completion of bauc traiming. and to 1,043 of the imtially-tested armen
when completing technica! school for one of § selected career fieids. Career Preference Items and a
Reenhstmens Intene 1em were given in the fist 2 testings and ineasutes of satisfaction with the
career fieid and the Air Force wers viven in the thud testing. Techmical school grades and aptitude
indexes were obtamed for the airmen in the third testing. The interest measures and the Reenlistiment
Intent item indicated difterences among group; at the 3 basic training bases and anwong groups later
assigned to 5 career felds. They also indicated that rome changes occur dunng basic traming and
technical school training. 1o a muluple regression analysis, the inteiest ineasares did not provide
useful prediction of school success, -enlistiment 1atent, o other indications o career satisfaction,
although they are accurately meauring something of importance.
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Fiske, D.W., Cox, J.A_, Jr., & van der Veen, F. Consistency snd variability in peer ratings. May
1959. (Part 1, WADC-TR-$9-37(1), ASTIA Document AD 215 483; Part [I, Appendix, WADC-
TF-59-37(l1), ASTIA Document AD-215 484) (Project 7719, Task 17109: Contract AF 41(657)157,
Uriversity of Chicago). This study tests the assumptions that peer and observer ratings are consistent
over tasks, over groups, across Lypes of traits, and over lime. An additional goal was to examine the
reliability and nature of “variability” scores taken from rating data. Men were ausigned {0 6-man
groups which worked on problems in 2-hour shifts, after which they were rated on 7 traits by peers
(work-group members) and obscrvers. The groups were reorganized and the procedure was repeated.
The primery finding is that the group making the ratings (cither peer or observer) has a marked effect
on the mtings. There is little effect on ratings due to type of work, rater role (peer or observer), or
time. Generalized or global trai's are rated more consiscently from session to Lession than traits
specific 1o behavior in the situation. The research shows that reliable variability scores can be
obtained from rating data, but there is little evidence concerning what these scores mean. There is a
hint that they are inversely related to measures of sociability and initiative.

Merck, JW. & Ford, F B. Feamibility of a method for cstimating shori-term and long-term
effects of policy decisions on the sirman personnel system. June 1959. (WADC-TR-59-38, ASTIA
Document AD-217 079) (Project 7719, Task 17114) (OTS). This report describes and indicates the
utility of a2 model which simulates the flow of airmen through the Air Force personnel system under a
given set of poliicies. This model makes it possible to estimate, with as much accuracy as is avadable in
the inpu: information, the effects of that set of policies at future points in time. These effects may be
gauged in terras of the future distribution of grade levels, carcer fields, or other pertinent information
which may be built into the model.

Schweiker, RF. & Curran, R.J. Variables contributing to regular officer procurement pane
scores. July 1959. (WADC-TR-59-39, ASTIA Document AD-220 791) (Project 7719, Task 17110;
Contract AF 41(657)238, Educational Research Cosporation). The purpose was to determine what
information from personnel folders, in addition to the Ovenall Evaluation on Officer Effectiveness
Repurts, can be objectified to repiicate operational pai..| evaluations. A random sample of 500 cases
was drawn for both the rated and nonrated reguiar officer applicants in the 2-year, 8-year, and
I4-year groups. Data were collected for 28 items of information which appear in the personnel
records and could be objectified. Correlation with Panel Scores and beta weights for 18 variables were
computed. Multipie correlation coefficients for a set of 5 cumulative predictors showed that the
Pane] Scores can be predicted fairly well from combinations of a few ecasily obtained measures. By far
the most important predictos is the Meun Overall Evaluation rating on Officer Effectiveness Reports.

Votaw, D.F., Jr. Functional tests of solutions of pesonnel assignment probleins. August 1959.
(WADC-TR-59-358, ASTIA Document AN 229 881) (Project 7719, Task 17112; Contract AF
41(657)4, Yale University). The purpese was to carry out functio:: testing of computerized
methods of solviny quota problems associated with Air Force personnel procurement. The functional
tes{s proved that, with an electronic computer, an organization such as the Air Foree could quickly
catiy out smggnments of large numbers of persens (e.g., 10,000) in an effective fashion; and could
rapidly determine, for a given group of persons, whether the quotas and minimum qualifying scores
are compatibic. 6 appendixes give techmical details of the development of procedures and programs
and the results of successive tryouts.

Kosack, CF. & Beckwith, R.E. The mathematics of personnel utilization models. November
1959. (WADC-TR-59-359, ASTIA Document AD-233 775) (Pruject 7719, Task 17112; Contract AF
41657160, Purdue University) (OTS). This report deals with the development of 2 personnel
utidization model, with special attention to the problem of estimating cost to the Air Force resulting
from varied policies governing selection, dassification, and training of persennel. An actual model is
comtructed, including definitions, flow diagrams, and an illustration showing application of the
model to the probleis of personnel distnibution for airmen during theur first 4 years of service. A
further dewelopment presents a3 specialization of the general model, using the mathematics of
Markovian processes. The Air Force could benefit from evolving a model of its personnel program not
only by thus solving heretofare unresolved model problems, but also by the examination of Air Force
operations essential to deve! pment of the model and the identification of areas in which personnel
rescarch is likely to be most productive.
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Wherry, RJ., Stander, M £, & Hopkins, J.J. Behavior trait ratings oy peets and references.
December 1959. (WADC TR-59-360, ASTIA Document AL-239 058} (Project 7719, Task 17109,
Contract AF 41(657)222, The Ohio State University Reseerch Foundstion) (OTS). Experience has
shown that reliable trait ratings by peers can be secured during officer training that have appreciable
validity for Iater ratings of officer cffectiveness. This investigation tests the hypothesis that equally
reliable and valid ratings can be secured from individuals listed as references by applicants for officer
trsining. 4 rating forms were developed, esch using the same descriptive adjectives selected by
factonial analysis of a preliminary checkist form. From the results of tryouts with college students, a
check st form and a modified forced-choice form were selected for mailing to references listed by
the criterion sample of male undergraduate college students. Results froma 71% return of reference
ratings 17 owed that: (a) reliability, assuming an equal number of raters, was consstently lower than
for peer ratings; (b) correlation with the critetion of peer nominations was markedly lower than for
peer ratings, but was reasonably high for one class of raters (educators); (¢) the check st rating form
brought a higher proportion of returns and yielded a higher validity than the modified forced-chdice
form.

Taylor, EK. & Parker, J W. Spatial test. s predictors of success in Air Force training Decem-
ber 1959. (WADC-TR-59-361, ASTIA Document AD-239 270) (Project 7719, Task 17104; Contract
AF 41(657)125, Personnel Research and Development Corporation, Cleveland, Ohio) (OTS). The
Airman Classification Battery includes 2 measures of spatia! ability. In a search for posible
improvement of coverage, 20 spatial tests were investigated to determine their validity for predicting
success in Air Force training courses in S career fields representing the 5 aptitude indexes used in
airman clasufication and assignment. Factor analysis indicated that a heterogencous test was a better
measure of spatial ability than were tests composed of homogeneous items. Of the final school grade
criteria, those for Aircraft Mechanic were most predictable both from Airman Classification Battery
tests and from the spatial tests. Those for C.ganizational Supply Specialist were least predictable. Of
the spatial battery tests, the most promising for a place in a differential classification battery is the
heterogeneous subtest, Space Survey i. This had high validity for mechanical training but generally
lower validity for other training.

Elliott, Lois L. Effects of item construction and respondent aptitude on response acquiescence.
December 1959. (WADC-TR-59-362, ASTIA Document AD-238 787) (Project 7719, Ta . 17124).
Measures of personality, attitude, and opinion are affected by individual differences in re.ponse bias.
The tendency of basic airmen to agree or disagree with presented statements was investigated to
determine its relationships with th: form and content of the item and with the aptitude leve; of the
examinee. Airmen at 3 aptitude levels were given 4 kinds of test content in 3 different item formats.
Responses were scored for agreement with the item staterwent. Analyus of vanance showed that
extent of acquiescence varied with the form of the items, th s content of the items, and the aptitude
of the airmen. Further investigation of the complex relationships is needed to Jetennine how ques-
tionnaires may be constructed and scured to control effects of the tendency to acquiesce.

WRIGHT AIR DEVELOPMENT DIVISICN (WADD) SERIES
January 1960 March 1961

Miller, R E. Predicting achievement of cadets in their first two years at the Air Force Academy.
January 1960. (WADD-TN-60-37, ASTIA Document AD-238 791) (Project 7719, Task 17109). As
cadets progress through the Air Force Academy 1t becomes possible to secure new critena against
which selection and expenimental tests may be validated. The present study reports the predictive
validities of an operational selection battery and an experimental battery adnunustered (o the class of
1959. Academic and leadershup criteria maturing at the =nd of both the firet and second years at the
Academy are used. Validities of the selection battery held up well against critenia matuning in the
second year, and the expenmental battery contains wedictors whrh may be worth further
development. Altention is called to the highly selected character of the cadet sample and to posuble
effects of homogeneous ability groupings in certain academy classes.
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Brokaw, L.D. & Tomlinson Helen. impact of a negatively weighted variable on the validity cf
an aptitude index. January 1960. (WADD-TN-60-38, ASTIA Document AD-237 209) (Project 7717,
Tark 87006) (OTS). Lffect of a negatively weighted variable 23 part of a compusite score is
determined by comparison between the characteristics of such composites and the charactetisiics of
the compoiites with that varitble removed. The validity of the aptitude indexes was increased, but
not significantly, by eliminating the ncgatively weighted clement. The aptitude indexes containing the
negatively weighted clements were not appreciably correlated with cach other; but the composites
without the negatively weighted clements were positively intercorrelated. The results support the use
of negatively weighted clements in the aptitude indexes of differential classification batterics; they
indicate that other purposes are best served by batterics involving unly positively weighted rlements.
This conclusion is pertinent only to aptitude composites whose components all have positis - vahdity.

Cobb, B.B. Conversion of aptitede indexes between forms AC-1B and AC-2A of the Airman
Classification Battery. February 1960. (WADD-TN-60-39, ASTIA Document AD-237 210) (Project
7719, Task 17106). The study represents an empirical approach by which scales have been developed
to facilitate conversion of aptitude indexes detived from the Airman Classification Battery AC-IB to
equivalents of corresponding aptitude indexes for the Airman Classification Battery AC-2A. The
Armed Forces Qualification Test score was used as a reference varable to select and equate an AC-1B
sample with an AC-2A sample. Frequency distributions were obtained for each of 4 sets of
corresponding indexes and conversion tables were derived by the cquipercentile technique. These
tables are appropriate for use when comparing qualificauons of individuals tested by different forms
of the Airman Classification Battery.

Valentine, L.D.. Jr. A factor-analytic study of the USAF Offices Activily iaventory. March
1960. (WADD-TN-60-40, ASTIA Document AD-238 087) (Project 7719, Task 17108) (OTS). This
analysis was designed to determine the actual number of distinct fields of interest that can be
identified by an uderest inventory scaled for 16 officer carcer fields. 2 factor-analytic techniquss
were applicd to the 16 job-interest scores for 2 sample of new officers. The analyses cach yielded 5
significant factors (Combat and Operations lnterest, Administrative Interest, Technical Interest,
Quantitative Interest, and Adnunistrative (Personnel) Interest) with corresponding factors defined by
almost 1dentical clusters of interest scales. In each analysis, one of the factors, Administrative
(Personnel), was a subsel of scales included in the broader Admunmstrative factor. Thus 4 distinct
nterest areas were defined whose definition established their equivalence to the 4 interest measures
included i the Aur Force Officer Qualifying Test, and confirmed the judgment that 4 interest scales
were adequate in the officer test battery. The factor analyses, presented i detail in the appendixes,
show how an incor.plete hierarchical structure can e handled by the Schiud-Leyman hierarchical
factor mudel.

Miller, R E. Predicting achicvement of cadets in their first year at the Air Forve Academy, class
of 1960. March 1960. (WADD-TN-60-41, ASTIA Document AI238 792) (Project 7719, Task
17109). Fach enter:y class 15 adimumstered hattenies of selection arnd experunental tests. To a foge
extent this study replicates previous nvestigations of test validities at the A Force Academy Many
of the formerly lugh validities continue to be elatively high, but a genetal dechne v seen when
comparson i thade with validities against carly enterta Yo the class of 1959 The decline probably s
the effect of mote ngorous sesction standards apyd ed to the class of 1960 The highly selected
nature of the sample 15 indicated, and the posable cftect of homogeneous ability groupings in certan
Acafemy classes 13 pomnted out. Attention o called to the value of urique tests in the batteries, even
though theu predictive validities may be {ow

Creager, J A & Miller, R E Predicting achievemeat of cadets n theua first year at the A Force
Acadeny, class of 1961 March 1960 (WADD-TN 6042, ASTIA Document AD-238 088) (Project
7719, Task 17109). Fach ~lass at the Auir Force Academy 1s admunistered battenies of selection and
experimental tests prior to trairung. The present study reports the val:dities of these battenes for the
class of 1961 The critenia are those which matured after vae or two semesters of work at the
Acaderty Predictive validites of each test 1n the battenes are presented Vanables which could be
compared with the results of previous studies were found to have a farl, persisient pattert of
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validities, with a tendency toward somewhat lower coefficients than in previous classes. The selection
standards applied to the class of 1961 contributed to the loss. it is powmible that other Jactors, such as
changes in course contert, may be involved. No adequate explanation has been found, however, for
the near-zero validities obtained for certain verbal tests against English course criteria. Pronising
experimental tests will be cross-validated in future studies.

Flyer, ES. Unreliadle airmen in high-risk jobs: Unsuitablity ia the munmitions and wespons
misintenance carcer field March 1960. (WADD-TN-6043 ASTIA Document AD-258 315) (Project
7719, Task 17155). Lack of adaptability screening in procuring personnel for high-risk positions has
resulted in some unreliable personnel being assigned to nuclear weapons duties. In addition, some
airmen are maintained in puclear positions after numerous incidents showing instability or irrespon-
sibility. Techniques are availuble to screen airmen prior to and curing asigament to high-risk
positions. While unauthorized nuclear detonation wi'l not be precluded by the most intensive
personnel screening, many unreliable airmen can be identified and removed from assignments to
high-tisk career fields.

Mullins, C.J. & Cox, J.A. Evaluation of the AFROTC Flight Instruction Program. April 1960.
(WADD-TN-60-44, ASTIA Document AD-237 211) (Project 7717, Task 87006). The AFROTC Flight
Instruction Program (FIP) initiated in 1956 is evaluated by comparison of 1957 AFROTC graduates
who were given the trainuing and a similar group who were not. Expusure to FIP training produced no
significant increase ir: the proportion of AFROTC graduates electing to enter Air Ferce pilot trau.ing;
but FIP graduates exhibited a marked advantage over non-FIP trainces in their lower elimination rates
from both primary and basic pilot training. An estimate shows an appreciable saving in cost of {lying
traung attributable to the AFROTU light plane training.

Meyer, ) K. & Miller, R E. Validity of photo interpreter predictors for test and training criteria.
April 1960. (WADD-TN-60-45, ASTIA Document AD-238 793) (Project 7719, Task 17108). To
wdentify predictors of perfurmance in Photu Interpretation School, scores vn a battery of 39 aptitude
and biographucal tests were obtained for 2C0 photo interpreter trainees. 9 criteria were developed,
~ith 7 of these derived from a photo interpreter proficiency test and 2 from training grades. The best
predictors were among the aptitude tests of spatial abdity and the aputude indexes of the Airman
Classification Battery (AC-iB). Both test and training criteria proved to be predictable, but the
highest validities were against a composite of 7 phase grades.

Trites, D K. & Cyzmoure, R.N. Characteristics of offiers graduating in 1954 fromn Air Force
Institute of Technology programs. April 1960. (WADD-TN-60-46, ASTIA Document AD-237 212)
(Project 7719, Task 17155) (OTS). Thus note reports the results of a survey of 360 officers who
remained in the Air Force ard ol 151 officers who left the Aur Force after graduation from training
prograns sponsored by the Air Force Institute of Technology . Background information was collected
and questionnaires were mailed to each group of officers. It was found that officers remaining on
active duty are generally older, have more rank, have spent mwre tme 1nservice, and more frequently
ate rated than were officers leaving service. Possible naethods of tmiprovieg retainability are identificd
and discussed.

Brokaw, 1.D. & Holdrege, F £ Qualifying aptitude minimums as 3 function of recruiting and
training objectives. May 1960, (WADID-TN-60-134, ASTIA Document AD-238 089) (P-oject 7717,
Task 87006). Thi paper discusses the nterrelationshups among desred preformance of techncal
travmng graduates, the length, content. ard tramming standards o the course, and e aptitude
qualttication of the entrants mto the trammng Tas mmpaci of shifting the cuting wore cpon the
charactenstics of the other factors in the production of arnwen trained t9 the requuute fevel
ciaruned. The relationshups Between scotes on selectson ot clasfication instruments and measures of
proficiency, such as a final schooi grade, are described

Lecznar, W B & Davydiuk, Beverly F. Airman clamification test battenes’ A summary. May
1960, (WADD-TN-60- 135, ASTIA Document AD-240 831) (Project 7717, Tazk 87002). Assignment
to trazmng and jobs has been effectively accomplished by the Asr Forze through the us- of test
batteries 2 bhasic testing instrumenis have been wsed  the Aurman (lasufication Battery ard the
Asrrman Qualifsing Fxarunation These 2 tests have been rewised pertodizally to courreract item
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obsolescence incurred by technology changes, to protect test security, and to use new test theory.
Validation studies have prompted some of the revisions in test content, format, and administration.
This report compiles 3 review of each form of these tests, together with development information,
and citation of published reposts.

Whitlock, GH. The statis of morale mcaswrement, 1959. Ray 1960. (WADD-TN-60-136,
ASTIA Document AD-243 825) (Project 7719, Task 17130; Coatract AF 41(657)247, Univessity of
Tenncssre) (OTS). This rewsew and critical analysis of attempls at morale measuremnent peesents the
first phase of an mvestigation aimed at developing an effective means for measuring morale among Air
Fotce personncl. The uses of morale measurer x predicton and as criteria are noted, and the
implications o. esch wsage for measurement are discussed. The problem of scale dimensionality s
snalyzed, and studies are cited demonstzating the confusion resulting from erroncous assumptions of
unidimensionality. An amalysis of low intercorrelations among diverse morale measures emphasizes
notions of dimensional relevance and concept relevance. A review of definitions of morale poinats out
such problems as the equating of job satisfaction and mor..c, individual and group references, and
definitions for which no measurement operations presently exist. The collection of methodologies
and conceptualizations which, in effect, constitute the body of morale theory, is reviewed with
particulas attention to conclusions drawn from factor analysis.

Cureton, E E. Dimensions of aurman morale. June 1960. (WADD-TN-60-137, ASTIA Document
AD 245 345) (Project 7719, Task 17130; Contract AF 41(657)247, University of Teanexec) (OTS).
In an altempt to determine and mcasure aspects of airman morale, 167 quettionnaire items were
assembied and administered to 1000 zitmen. By cluster and factor-analytx techniques, 8 scales were
dnived, one of them defined 23 a rreasure of General Morale. 3 of the scales are fairly independent of
each other, bul closely related to the General Morale Scale: satisfaction with the Immediate
Supervior, with the Air Force as a Military Organuzation, with the Job, and with the Civilian
Community. The Supervision scale i the only one clearly defined as measuring a uniquely identified
facet of morait. For the other scales, a different approach in the analysis could yield another «qually
defensibie set.

Cureton, EE. & Sargent, BR Factor-analytic reanalysis of studies of job stisfaction and
monie. July 1960. (WADD TN-60-138, ASTIA Document AD-248 076) (Project 7719, Task 17139;
Contract AF 41(657)247, University of Tennessee) (OTS). This is one of 4 pape-s reporting
development of scales for measuring morale among Air Force personnel. Data from published reports
of 6 previously developed s-ales were reanalyzed and the results comparsd with those for the scales
developed in this project. Factor analyses show nearly all the scales with high loadings on the first
cent:oid factor, indicating a large general factor, termed “morale” or “general attitude toward the
organuzation.” The one conustent separate fact>r was “Superviston.” Vanation in other factors from
study to study is attributed 1n part to differences in attitude structuning among the vasious samplex of
workers, but in larger part to dfferences i the content and organization of the partwular scales used.
The report includes 3 discussion of special problems in factoring small matrices.

Judy, CJ. A regression amalysis of one set of Airman Proficiency Test wores. June 1960
{(YTADDIN-130, ATTIA Document AD-240 361) (froject 7734, Task 17018) {OTS). One crterion
for arman skall vpgrading in the Air Force 1s met by attauung a qualifying score on a applwable
Airman Profictercy Test (APT). This note reporty an analy us which shows the proportion of yanance
e wich test has i common wath selected measures of tranirg, expenience, educatior, aptitude,
supervisory opauon, and airman sttitudes for 384 arcraft mechanws tested i 1936 and 1957 Fach
of these categorwd of information, excep! arman attitudes, could be wed to piedict the APT
Criterion 2t some lewet of effectivencss. Sut oaly the trarung vanables and the aphitude varables
sdded ugnificantly to the prediction attainable by unng ad other avadable infvrmation. Results show
the utidity of APT swores i 3einang one important agpect of astian proficency

Ewart. [ S Factorial stractwee of sirman poer nominatioms. Jene 1960 (WADD TN-60-140,
ASTIA Docemest AD-241 425) (Progect 7719, Task 17155) (OTS). A factor analyss of the
interc orreiat oo of 25 peer nomematron trats adounmtered to 1 flights of armen m baswe tratung
vielded 4 interpretable factors These were thought to represent dimsensions of 2 “gerera.” rating
{actor, " good naturednes,” “sociabality | and “motvation for mulitary fe 7
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216 EBiott, Lois L. Factorial stracture of sirman seif-ratings and their reistionship to peer
nominations. July 1960. (WADD-TN-60-141, ASTIA Document AD-242 388) (Project 7719, Tank
17155). Ovesr 600 airmen rated themmeives on the same traits for which they later made peer
nominations. Seif-ratings showed a highly differentiated factor structure, with 8 factors defined as
compared with 4 for peer nominations. There was no direct correspondence between the 2 sets of
factors. In combination with AFQT category and amount of cducation, the seif-ratings were
moderately predicive of peer ratings of a aumber of traits.

pil} McCormick, EJ. Effect of amount of job information requized on relisblity of incumbents’
check-list reports. July 1960. (WADD TN-60-142, ASTIA Docwment AD 246 439} (Project 7734,
Task 17013; Cosntract AF 41(657)257, Purduc Rescarch Foundstion) (OTS). The purpose was to
measure what effect the number of questions asked about cach task had upon the consisteacy and
amount of information provided by Air Force persoaned when compieting task inwatories. Aircoaft
Contro! and Warning Operators (AFSC 27350) were asked to report, by means of a task check list,
various coinbinations of the following information: (a) the occusrence of tasks; (b) the frequency
with which the task was performed; (¢) the time required; (d) the fudged mental difficulty of the
tasks. 56 airmen were randomly assigned to one of 4 experimental groups. Each group was asked for
onc of 4 combinatioms of 4 types of information. Analysis of variance showed no systematic
differences in the number of tasks reported by incumbents who were asked to report 1, 2,3, 01 4
types of information. Incumbents who were required to report more (a3 opposel to fewer) types of
information about their tasks provided more reliable information. There was .onsiderable stability
from group to group in the proportion who reperted that they performed a particulas task.

218 Harding, F.D. & Madden, J M. Analysis of some ispects of the Air Force poution evaluation
system. July 1960 (WADD-TN-60-143, ASTIA Documeat AD- 242 696) (Project 7734, Tk 170195).
The job evaluation system used by the Air Force was applied to a sample of pusitions. Judged by
pay-grade conversions, cvaluation scores obtained were somewhat inflaied. but the cvaluations
discriminated between higher and lower skilled jobs. A siraple average of individual ratings closely
approximates the consensus ratings arrived at during 2-man conferences held by the judges. This
finding eliminates the reason for miting the number of judges to the small number who canaticnd
such meetings. By regressivn analysis, it was found that factors dealing with Kacwiedge, Adaptabiity
and Resourcefulaess, and Attention formed one group uf related factors while the factors measuring
Responsibility for Safety of Others, Physical Effort, and Job Conditions were related to each other.
Although there was overlap within the 2 groups, cach factor had 1 considerable amwount of unique
variance.

212 Gordon, Mary Agres. Arithmetic reasoning itemes with formula responses. July 1960 (WADD-
TN-60 210, ASTIA Decgmont AD 243 201) (Pradect 7717 Task 37002) (OTS). This is a study of the
effect of practice on item statistics. Some specific practe ¢ffects were Tound Thess were not large
ertough to be troublesonwe 1n selecting items for a pew test [rom a pool of experiracntal items. [f
experunental items are protected by imtial practine itenws and final time-filling iterms, mwst of the
practice effects can be controlled. Arthmets reasoning itenyn with formula responses as used in tha
study were found to be suitable for moderate to defficult tests of atrman aptiude.

220 Lecenar, W Equivalemce o xores from theee sirman clamificstion devices. July 1960
(WADD-TN-60- 211, ASTIA Docum-nt AD-245 431) (Progeet 7717, Task 87008). Arrmian lasufi-
cation Battery, AC-2A, and Arrman Qualifying Fxamunaton, Forms D and F,| were admumstered in
varous combinabions tu groups of examunees. Aptitude cotsposite scotes from the several ample
were compated for notmative purposes and to werthy certad duffecences found (3 the data chtaned
dunng the derclopment of Arman Qualifying Franunaton, Form Fo The resuits indicate a pemeral
comparabsity of swores from ome test to the others, dut some tolated varatons appeared and some
of the devtations found dunng the Form F devwelopment were not replacated The data dod not sugpest
that AQF-F norms thowid b revised
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Madden, J. M. A review of some literature on judgment with implications {or job evaluation.
Angut 1960. (WADD-TN-60-212, ASTIA Docament AD-245 432) (Project 7734, Task 17013)
(OTS). Jcb evaluation has bren described as a psychological process dlosely resembling those which
have been subjected to experimentation both in the laborstory and in practical situstions. It is based
on the psychophysikal method of single stimuli “redictions from previous research indicate that the
cvalustion & job receives is most reliable when it is judged in a group with other jobs, and that the
composition of this group .nfluences the evaluation it receives. If the presence of these context
effects in job evaluation i verified, the next step is tu design an adequate procedure for their coattol.
Determination of the optimal method of tepresenting the job to the rater and an cxamination of the
eftects of residual foctors, such as familiarity of the rater with the job being rated, may also suggest
changes in cutrent job ensluation procedures. All of these phenomena should be comidered in their
relatioaship to Air Fotce jobevduation peocedures.

Cowsn, G.E. Development of specialty outlises for colecting job infurmation in the Radio-
Rader Systems cavver field Aupgst 1960, (WADD-TN-60-213, ASTIA Document AD-243 826)
(Project 7734, Task 17016) (OTS). This study investigates the feasibility of using an instrument with
standard functional work categories to collect occupational information across different specialties of
a maintenance career fidld and at 2 skill levels. Specialty Outlines were dewloped for the 5- and
T-skill level for 5 AFSCs: in the Radio-Radar Systems carcer field and admunistered 1o teams of
preficent NCO ircumbents. The 71evel vutlines were administered twice with 2 5-weet interval and
the 5-ievel vullines were administered once. Analyns of vanance technigues were applied 1 estimates
of the percentage of time spent on ecach of 13 standard functional work categories. Each team of
specialists was interviewed to discuss the content an format of the outline for their AFSC. Results of
the analyses and intervicws indicate that Specialty Outlines using standard functional work categories
ate (a) reliable instrur.ents, (b) adegquate for use ~crues different AFSCs of a maintenance career field
at doth the 5- and 7-kvel, and (¢) differentiate between the work activities of 5- and Tleve! airmen.

Brokaw, LD. Saggesitd composition of airman clasification instrements. Augwst 1960.
(WADD TN-60 214, ASTIA Document AD-252 252) (Pr+t 7717, Task »7002) (OTS). Fach test of
Airman Classification Battery AC-2A was svaluated for its contribution to Air Force classification
procedures. Criteria were success in Air Force technical traming and scoses achieved on job
profwsency tests. By a multiple ~~gressioe technique, standard beta weights and a squared multiple
correlation coeflicreat were deriwd %0 tn prodictors against both criteria for 36 crilerion growups.
Composaents for 4 aptitude ndexes were sziccted by reviewing the frequency vith which tests
appeared amonyg the best 4 predictors within cach of 4 job clusters.

Miller, R E. Prediction of techaical training criteria from AFOQT compoaites. September 1960
(WADD-TN-60-215, ASTIA Document AD-246 ¢58) (Project 7717, Task 37003). The Aur Force
Officer Qualifying Test (AFOQT) 13 used 10 vasious officer projutemmnt and slection programs
Scores oa thie test are of sigmificaree 1w selectng officen for attendance at baw technscal counses A
study of 973 rewerwe Cfficess i T dufterent techmical cousses provided data on the predictive validities
of AFOQT conpomite scorss for fimal techmcal course grades. Satwfaciory vaisdity coufficients were
obtaured rot the AFOQT aptitude composites against the course criteria Moest of the composites were
valtd for cach separate crterion, and coefficients as kugh as 338 were obtawed . These validittes perast
wm different amples of offiers snrolled 1 the e counse at &fferent tumes. Vabdities of the
AFOQT nterest composites were merkedly lower and frequently negative The hughest i terms of
absotutc value was 3.

Elliott, Loss L Prediction of swccess in WAF baic traiming by twu backgrownd mventoria
Scptember [960. (WADD-TN.40-216, ASTIA Docemert AD 342 252) (Progect 7719, Tk 17155
(OTS). As part of 3 loagtadaad study of WAF careers, the Biographacal Inwntory of the Auran
(laufxation Battery and the WAF Self Repost inventory wire adememtered to 2 6 -mwoaths’ st of
WAF bawx tramees. O the bases of stem cownts for halt the wampls keyvs were devsloped o ) odact
paceess 1 busa tractumg When croms valsdoted aganst the remmammeng part o0 the ample, meedezate
valaditv was ol amsed for oe group and neglupbl: vakdoty for the other
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EBiott, Lois L. Factor amalysis of WAF pecr sominations. Sepicmber 1960. (WADD-TN-
60-217, ASTIA Docusment AD-246 940) (Project 7719, Task 1718%) (OTS). A factne saalysis of the
intercorrelations of 30 pees nomimation varisbles, aptiinde, age, and success or failure for WAF ia
basic training yielded 7 factors. The 3 major factons represented dimenmions of leadersiip, hetero-
sexval adjustment, and agresableness. The remaining dimensions were motivalion, cnolioml
maturity, neatness, and feminine interests.

Eliott, Lois L. WAF perforsmance on the California Prychelogical Inveatory . Scptember 1960.
(WADD TN-60-215, ASTIA Document AD-246 941) (Project 7719, Tusk 17155). The California
Pyychological laveatory was administered to 2 6-months input of WAF bosic trainces. Mean scorm
for the total WAF g oup sxcecded porms for high«chuol women on all scales except social preseace,
socialization, Hexibility, and femininity. Mean scores of succouful WAF cxceeded those for the
failure groups on all but 3 sales. It was concluded that test pe.Termance by the incoming WAF
population compared favorably with results from 2 similas female poulation.

Tupes, £ C., Brokaw, L D, & Kaplan, Margonis N. An application of the hierarchical factor
model to the criterion grouping problem. Seplemaber (960. (WADD-TN-60-219, ASTIA Document
AD-253 013) (Project 7717, Task §7002) (OTS). A hisrarchical factor analysis was applied lo inter-
correlations of the validity coefficients of 14 aptitude tests for 66 technical school criteria. 7 factors
emerged: a general, 2 secoad-order, and 4 first-order factons. From these results it was concluded that
the present S apuitude indexes could pro-hablv be reduced to 4 with little loss in predi :tion; Powever,
if the number of aptitude indexes were reduced helow 4, apereciable loss in prediction would occur.
The present aptitude indexes could be  :luced to 4 by combining the General and Electronics
Aptitude Indexes. Some shifting in courses from vac aptitude index to another is suggested.

Madden, J .M. Context eifects in job evaluation. October 1960, (WANL TN-60-220, ASTIA
Documen? AD-249 950) (Project 7734, Task 17015) (OTS). Judgments may be dstorted by a variety
of influences. One putent influence is the coniext in which the object judged is placed. “When a list of
jobs is being evaluated in a job-cvaluation program, each job is presented to the rater in tie context of
ali the remaining jobs on the list. When a bis! was composed of 28 high-value jobs, the obtained
evaluation scores were lower than the “tiue” cies. When a list was compuosed of all low-value jobs,
the evaluation scores were higher. On lists containing a majonty of high-value jobs, the low-value jobs
were judged even lower; and the reverse was true when the list contained a majority of iow value jobs.
Suggestions were made for the contral of context effects in the Air Force pb-evaluation program.

Christal, R.E, Madden, ] M., & Harding, F D). Reliability of job evaluation ratings as a fuactiva
of number of raters and lemgth of job descraptions. October 1960, (WADD-TN-6U-257, ASTIA
Document AD-251 837) (Project 7734, Task 17015) (OTS). Reliabui.tics of singie ratings and pooled
rrtings of Air Force job evaluation factors were stimmated from ratungs on 30 A Foree specaaltes by
student officers attending the USAF Comamand and S2aff School. The Sprarmian-Browre =rophecy
formula was found to produce rebability extunates which were practiwcally idemteal to those obtasned
by randomly deawing samglex and coenputing the reliabdity for eah one The nterrater and rate-
rerate reliabality of the Air Force job cwaluatios system was found to be adrguate when the
composites were based upo an average of the ratings made by 10 to [T offiwers at the Conunand an
Staff School The reliabdity of such wan ratungs did not fse apprecaably as the mumber of raters wa
mcreaed bevond 20, Wher (ke basis of rating was a full-length 1ob descuption, the ratens endsd te
asngn bogher values than wiwn they Based thewr ratings on 3 Bees. Spevaaily Sumunaty, but the ranmk
ordering of the specialtws remarned esentally anchanged Reltabdaty ~f the rater -3 wm the ame
wheth-t long or short 1ob dewcriptrons were wsed

Madden, J M. A note on the mating of muitidimwwional factoex October 1960 qﬁAI‘OT\
60-23% ASTIA Duecuceat AD-249 9515 (Vrogect 7734, Task 17015) (OTS). T detsomens »o = 32
rehabdily of ratmygs o affectvd ¥y frwtsonatmyg 2 omaltedomsenuonal rating factor, the S cenphes =8
svaimateon factor, Keowiedpe, was apist mto 4 umpler factory Forzal Fawateon, Specaal Fdualon
Op e Job Trammg, Work Fapericoce Aviatwon cadets’ catings of 47 A Forse specaaiter on thess 4
factoes were somewmhat mote reliabe thar ratings om thr corgpral ol tadere assonal Kaﬂ-ik&g: factor
Masomwern  shabllty of rater padgmer 1o osugpeted 23 cne coidtwon for the maost Seswralis el of
fracisomataon of 2 commplex Yactor
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MiPer, R.E. & Creager, J.A. Fiedicting achievement of cadets in their first year at the Air Force
Acaderay, class of 1962. October 1960. (WADD-TN-60-259, ASTIA Document AD-250 117) (Project
7717, Task 87003). A battery of experimental tests was administered to the Air Force Academy class
of 1962 on entry. Results of these tests and previously administered selection tests were correiated
with final academic grades and Cadet Effectiveness Ratings earned in the fourth class year. The
predictive validities of the tests tended to show some loss when compared with those from previous
classes. Shifts in validity patterns for the same tests against the same or similar criteria were also
noted. Nevertheless, all criteria proved to be predictable. Prediction of mathematics and science
course grades was best accomplished by the Quantitative composite of the AFOQT, while the English
achievement test of thc College Entrance Examination Board was the most adequate for the
prediction of English grades. These findings are consistent with those from other Academy classes. 13
predictors had significant validity coefficients for the prediction of Cadet Effectiveness Ratings, with
the best single predictor the experimental Peer Status scale of the Life Experience Inventory.

Fisher, W.E., Ward, J.H., Jr., Holdrege, F.E., et al. Prediction of unsuitability discharges. Octo-
ber 1960. (WADD-TN-60-260, ASTIA Document AD-248 077) (Project 7719, Task 17155) (C7S).
An equation was devised to provide recruiters with a convenient device for estimating the quality of a
prospective recruit from 3 predictors: age, education, and aptitude score. This report describes the
development of the equation and illustrates its effectiveness in predicting unsuitability discharges. It
provides a convenient dial computer for estimating probability of unsuitability discharge.

Madden, J.M. Familiarity effects in evaluative judgments. November 1960. (WADD-TN-60-261,
ASTIA Document AI-248 384) (Projcct 7734, Task 17015) (CTS). This report is one of a series
dealing with rater bias in job evaluation. It was found that the more familiar the rater is with the job
being evaluated, the higher his rating is likely to be. This 2ffect was observed for S of the 14 rating
factors used: Adaptabiiity, Decision-Making, Managerial an Supervisory, Mental Work, and Working
Conditions. Methods are suggested for controlling the familiarity effect in the Air Force job
evaluation system.

Madden, JM. A comparison of three methods of rating-scale construction. November 1960.
(WADD-TN-60-262, ASTIA Document AD-252 251) (Project 7734, Task 17015) (OTS). 4 job evalua-
tion factors were used as the basis of rating 10 Air Force specialties. For each factor, 3 different
methods were used in constructing the scale: (I) each scale division was defined and illustrated; (IT)
neither scale division definitions nor examples were used; and (I'l) definitions were used but
examples were omitted. Ratings by samples of aviation cadets were analyzed for effects of method on
mean ratings. For 3 of the 4 factors, the mean ratings obtained were not different as a function of the
method of scale construction. Methods I and III were about equally reliable, both yictding more
reliable means than method II. Method III is suygested as being the most effective because the task of
the rater is somewhat simpler than for method 1 and the reliability is higher than for method I1.

Christal, R.E. & Madden, J.M. Effect of degree of familiarity in job evaluation. November 1960.
(WADD-TN-60-263, ASTIA Doecument AD-250 118) (Project 7734, Task 17013) (OTS). A significant
association between the familiarity of the rater with a job and the ratings he assigns to the job was

‘found for 17 of 50 Air Force specialtics. Assuming that the most valid ratings are thcse given by

highly familiar raters, it apoears that highly technical jobs tend to be under-evaluated by raters who
are unfamiliar with the work performed. On the other hand, some jobs tend to be over-evaluated by
raters who are unfamiliar with the work performed. These findings point to the necessity for
controlling the level of fzmiliarity when job evaluation is conducted.

Judy, CJ. Appraisal of education requirements for airman specialties. December 1960.
(WADD-TN-60-264, ASTIA Document AD-252 253) (Project 7734, Task 17013} (OTS). Educatioral
requirements for airman specialties are given in Air Force Manual 35-1. This study examines the role
of some of these gross indicators of academic achievement in predicting technical school grades.
Attention was restricted to the educational information shown on testing and assignment record cards
completed for a sample of airmen in 13 Air Force specialties. By linear regression techniques it was
found that the joint contribution of this limited amount of information permits the prediction of a
large part of the variance in technical school grades. High school graduation was the best single
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predictor. Completion or noncompletion of particular high-school-level courses, although individually
predictive of the criterion measures, did not reach a level of practical significance for any specialty
when the effects of other information were controlled.

Humphreys, L.G. Equipercentile conversions as a function of training in a technical curriculum,
December 1960. (WADD-TN-60-265, ASTIA Document AN 757 428) (Project 7717, Task 87002;
Contract AF 41(657)279, University of Iltinois) (OTS). This study examines the effect of training
differences on scaling new forms of personnel tests for equivalence to previous forms. 3 classes of a
technical high school were given the test against which Air Force clessification tests have been scaled,
the General Classification Test. Inaddition, they took a recent form of the Airman Classification
Battery. The ability range of these students corresponded closely to that of the airman population,
showing that findings from these samples can be generalized to the Air Force input. Differences
between sophomores and seniors in equipercentile conversion tables for the aptitude indexes reflected
the emphasis in this high school on mechanical training. This was interpreted as a joint effect of the
nature of the tests and the nature of this particular high school curriculum.

Bottenberg, R.A. The exploitation of personnel data by means of a multiple linear regression
model. December 1960. (WADD-TN-60-266, ASTIA Document AD-257 499) (Project 7719, Task
17112). One broad class of personnel problems involves predicting a criterion (training success, job
performance, job knowledge, reenlistment decisior) from available predictor information.
Effectiveness of personnel utilization depends to a large extent upon effective prediction systems for
such critéria. This report describes an iterative procedure for determining weights in a multiple
regressicn problem, programmed for an electronic computer. Large-scale regression problems can be
economically computed while avoiding altogether the question of singularity. The procedure permits
precise tests of hypotheses, enabling the investigator to express his hunches in full detail in formulat-
ing the regression model.

Whitlock, G.H. & Cureton, E.E. Validation of morale and attitude scales. June 1960. (WADD-
TR-60-76, ASTIA Document AD-242 359) (Project 7719, Task 17130; Contract AF 41(657)247,
University of Tennessee) (OTS). This paper completes reporting of the development of scales for
measuring morale among Air Force personncl. A previously developed questionnaire keyed for 8
scales was given to an independent sample. When these scores were compared with criteria derived
from interviews, ratings, and Air Force records, validities were uniformly low. Although none of the
validities are high enough for useful prediction, the scales do meusure expressed attitudes with
considerable reliability.

McCormick, E.J. & Ammerman, H.L. Development of worker activity check lists for use in
occupational analysis. July 1960. (WADD-TR-60-77, ASTIA Document AD-248 385) (Project 7734,
Task 17013; Contract AF 41(657)237, Purdue Research Foundation) (OTS). To determine ihe
consistency with which job incumbenis respond to a list of task activities, several forms of check lists
were completed by job incumbents in 3 Air Force position types. An identical form was teadminis-
tered one week later. Consistency in reporting frequency of task performance and length of task time
was fairly satizfactory with inean reliabilities 2around .70. Those for relative proportion of total time
per task and for general task difficulty were considerably lower (.53 and .52). From analyses of
variance, it was determined thai: (a) consistency in reporting task occurrence is not generally related
to consistency in teporting other types of task information: (b) a recall period of 6 months elicits
more reliable task occurrence information than a one-month period, but the one-month recall vields
greater coasistency of time and difficulty judgments than the 6-month period; and (¢) interactions
among experiroental factors (scales, iecall periods, position and equipment types, methods of
response) were generally negligible. The degree of reliability shown and the abtserce of important
interactions are evidence that the check list may prove a useful procedure for gathering information
over w large variety of conditions and jobs.

Vanusek, F 1. Development of a data bank {or officer effectiveness ratings. July 1960. (WADD-
TR-60-78 ASTIA Document AD-244 643) (Project 7717, Task 17110; Contract AF 41{657)244,
Dats Processing Center). Data from over 700,000 Officer Effectivencss Reports have been accu-
nwilated for the years 1954.1958 and recorded on IBM 650 tape. This report describes the procedure
wierehy the basic data, annual analyses, and a 5-year summary analysis were derved. These records
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mzke available information of value to the Air Force in formulating officer personnel policies and for
use as criterion data in personnel research. An appendix itemizes the categories of information
recorded.

McCormick, E.J. & Tombrink, K.B. A comparison of three types of work activity statements in
terms of the consistency of job information reported by incumbents. August 1¢60. (WADD-TR.
60-80, ASTIA Document AD-248 386) (Project 7734, Task 17013; Contract AF 41(657)240, Purdue
Research Foundation) (OTS). 3 types of work activity statzment (tasks, elements, and work actions)
were compared for consistency of job information collected through their use in cl:eck lists. Check
lists of activities of 2 maintenance position types were administered to incumbents ind supervisors.
These provided for reporting job information on 7 scales: 1. frequency of performarce of activities;
2. time required for performance; 3. mental difficulty; 4. physical difficulty; 5. type of training
received; 6. type of trairning desired; and 7. type cf assistance obtained. 3 indexes of rater consistency
were used: (a) test-retest reliability of scale responses; (b) test-retest reliability of reports about the
occurrence of activities; and (c) inter-rater consistency of scale responses. For the quantitative scales
(1-4), tasks and elements yielded more consistent information than work actions. With the qualitative
scales (5-7), work actions were more consistent than tasks, with elements falling between and not
differing significantly from either of them. Patterns of difference were found between the 2 jobs, but
there vere no systematic differences between incumbents and superviscrs in reporting information
about incumbents’ jobs. Frequency and time information were reported more consistently than
mental and physical difficulty; and “nformation about assistance obtained was reported more
consistently than training received and training desired.

Mossh, J.E., Madden, J M., & Chrisial, R.E. Job analysis in the United States Air Force.
February 1961. (WADD-TR.61-113, ASTIA Document AD-259 389) (Project 7734, Task 17013)
(OTS). The Air Force has recently revised the Occupational Analysis Manual which prescribes
procedures for job analysis and evaluation. The revised method of job analysis, including the research
and development which has led to its present form, is described in this paper. The method centers
around the use of the task inventory, while at the same time it includes many cf the more desirable
features of traditional methods. The uses ot job analysis data, statistical treatment, and special
problems for future research are discussed. Evidence shows that the method will produce reliable
information and will permit economical sampling of many job incumbents. It facilitates quantitative
analysis and the organization of information into a form useful t¢ a maximum number of using
agencies.

Ward, J.H., Jr. Hierarchical grouping to maximize payoff. March 1961. (WADD-TN-61-29,
ASTIA Document AD-261 750) (Project 7734, Task 17016). This report describes mathematically a
gereral procedure for forming hierarchical groups of mutually exclusive sets in a manner which yields
an optimum value for the functional relation, or objective function, that reflects the criterion chosen
by the investigator. The number of groups to be formed need not be specified in advance. Given k
sets, this technique permits their reduction to k - 1 mutually exclusive scts by considering the union
of all possibie pairs that can be formed and the selection of that union which has the highest payoft
value with respect to the criterion chosen. This procedure can be repeated until only une set remains.
Hence decisions on the number of groups to be used can be based on a knowledge of the ;':osts™ of
grouping at cach stage. A computer flowchart and a numericat example of the grouping proc-dure are
provided. An appendix shows how to determine the number of possible ways of forming ¢ vups and
the number of distinguishable unions possible.

Bottenberg, RA. & Christal, R.E. An iteraiive technique for clustering criteriz which retains
optimum predictive efficiency. March 1961. (WADD-TN-61-30, ASTIA Document Al:261 615)
(Project 7734, Task 17016). In a personnel classification program, maximum predictive efficiency
results from applying least-squares weights to a set of predictor tests to produce a separate compusite
swore for cach criterion, With a large, complex organization such as the Auir Foree, it s not feeable to
compute compusite scores to predict the success of every individual in every eritenon situation, Thus
papet describes an iterative technique, programmed tor an electronic computer, that at cach step
reduces the number of criterion clusters and provides optimal werghts for the tests. A cost table can
be used to determine the appropriate balance between predictive effictency and number of critenon
clusters. Solution of a sample problam lustrates each step of the techmque.
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AERONAUTICAL SYSTEMS DIVISION (ASD) SERIES
April—December 1961

Creager, J.A. & Miller, R.E. Summary of regression analyses in the prediction of leadership
criteria, Air Force Academy classes 1961 through 1963. April 1961. (ASD-TN-61-41, ASTIA
Document AD-263 979) (Project 7717, Task 87003) (01S). A battery of experimental tests is
administered each year to entering cadets at the Air Force Academy. Validities against academic and
leadership criteria are routinely determined. Multiple linear regression methods have been applied to
the problem of predicting the Cadet Effectiveness Reting as a leadership criterion. This report
summarizes the results cf such regression studies on 3 Academy classes. Considerations governing the
design of each experimental battery are pointed out. Battery validities and regressions are examined
within classes, and across classes. Multiple correlations with the criterion ran as high as .49. Inter-
action variables made no contribution to prediction beyond that of the primary variables. Findings
are of use in developing a valid leadership predictor for screening Academy applicants.

Lecznar, W.B. Development of the Airman Classification Test—1961. April 1961. (ASD-TN-61-
42, ASTIA Document AD-261 502) (Project 7717, Task 87002). Airman Classification Test—1961
was developed for use in Air Force personnel classification programs other than selective enlistment.
It is a 4-hour test composed of 10 subtests from which 4 aptitude scores can be derived. The battery
is adapted for either hand or machine scoring.

Norman, W.T. Problems of response contamination in personality assessment. May 1961.
(ASD-TN-61-43, ASTIA Document AD-262 433) (Project 7717, Task 87003; Contract AF
41(657)269, University of Michigan) (OTS). This survey reports the first phase of a project to
develop tests to measure 5 personality variables. Various techniques are defined and these are
appraised on the basis of logical implications and empirical findings. Conclusions favored question-
naires composed of forced-choice self-report items as best suited to the purpose of the project. A
program is outlined for construction of such tests to produce instruments valid for the selected
criterion variable and free from appreciable biasing efiects.

Norman, W.T. Development of self-report tests to measzre personality factors identified from
peer nominations. May 1961. (ASD-TN-61-44, ASTIA Documeat AD-267 779) (Project 7717, Task
87003; Contract AF 41(657)269, University of Michigan) (OTS). An experiment : battery of
personality tests were constructed as part of a project to develop personality tests appropriate for rse
in selection of applicants for Air Force officer training. Criteria were peer-nomination ratings
previously shown to define personality factors that were predictive of Officer Effectiveness Ratings.
Rational selection of testing ter“niques and item forms was supplemented by information from a
series of tryouts with small sat.. ;. The battery will be administcred to a large sample composed of
groups from which reliable peec-rating criteria can be obtained for full cross validation.

Miller, R.E. Predicting achievement of cadets in their first year at the Air Force Academy, class
of 1963. May 1961. (ASD-TN-61-45, ASTIA Document AD-263 980) (Project 7717, Task 87003).
Appticants for cach class at the Air Force Acadenmy tuke a battery of selection tests during the winter
preceding admussion of the class and a battery of experimental tests on entry. Results from both
batteries are used as predictors of academue and leadership performance at the Academy. Predictive
validities were computed in the class of 1963 for tests in these batteries, using the academic average
tor the fourth class vear and the Cadet Etfectiveness Rating for tie fall semester of that vear as
critena. Both eniteria were predictable. Vahidities for the academic cntenon attained a value of S1,
whule for the leadershup critenion the highest validity was 30, The Physical Aptitude Fxamination,
frequently the best predictor of the Cadet Fffectivenes Rating, was equaled or exceeded by 6 other
more economucal predictors. Severad different sets of predwtors were about equally eftective in
predwcting this criterion. An ecrease in validities of the High School Activities index was noted as
compared with recent classes. The trend toward lower vahidites observed i the past several clases did
not hold for the class of 1963




252

253

254

25§

Christal, R.E. & Madden, J.M. Air Force rescarch on job evaiuation procedures. June 1961.
(ASD-TN-61-46, ASTIA Document AD-267 346) (Project 7734, Task 17015). This paper reviews
present procedures in Air Force job evaluation and outlines a program for improving methods of job
evaluation. A short-term program, its results, and current applications are described in terms of {a)
desirable rater characteristics, (b) desirable rating situations, and (c) desirable characicristics of rating
factors and scales. The long-term program has the objective of making possible an accuirzte evaluation
for every job-type in the Air Force. A method is proposed for determining job-types Problems of
determining grade levels, of selecting factors to be rated, and of scaling and weighting judgments are
considered.

Madden, JM. A further note on the familiarity effect in job evaluation. June 1961. (ASD-TN-
61-47, ASTIA Document AD-263 981) (Project 7734, Task 17015) (OTS). Job evaluations were
found to vary as a function of the extent to which raters were familiar with them. In addition, there
was an interaction between the job rated and the familiarity level of the rater. It is suggested that an
adequate control of the familiarity effect could be maintained by maximizing the famiiiarity level of
the raters. This should be done by using job descriptions and other materials rather than obtaining
raters with a high degree of familiarity gained through personal work <xperience. A personai relation-
ship with the job rated may reduce the validity of the ratings if affective factors are operating.

Tupes, E.C. & Kaplan, Margorie N. Similarity of factors underlying peer ratings of socially
acceptable, socially unacceptable, and bicpolar personality traits. June 1961. (ASD-TN-61-48, ASTIA
Document AD-266 861) (Project 7717, Task 17110) (OTS). 5 well-defined factors have been found
to underly ratings of personality traits when the traits were expressed in bipolar form (e.g.,
Cooperativ vs Obstructive). The present study investigated the factor structure underlying ratings
when the traits were presented with socially acceptable definitions alone (e.g., Cooperative vs Not
So); with socially unacceptable definitions alone (e.g., Obstructive vs Not So); as well as in the
biopolar form. Members of the Air Force Command and Staff School Class of 1959 rated each other
(in rating groups of 12 to i4 officers) using one or another of 3 forms designed to obtain bipolar and
unipolar ratings. When the 3 intercorrelation matrices were factor analyzed, S factors emerged from
each. These factors appeared to be the same 5 factors found in previous analyses. The factor structure
underlying ratings of personality traits appears unaffected by differences in the polarity of the zating
definitions.

Vitola, B.M. & Cantrel!, GK. An experimenta; investigation of muitiple-choice item structure.
Suly 1961. (ASD-TN-61-49, ASTIA Document AD-264 912) (Froject 7717, Task 17131). This siudy
was designed to measure the eifect on item difficulty level of the presence or absence of central
problems and generic terms in the stems of rmultiplechoice items. £ach of 60 elements of
informatic a, appropriate for the average high school student, wac reflected in 3 types of 4<hoice
wnuitiple-choice items. Type 1 questions included both a central problem and generic term, Type 2
questions included a central problem but no generic term; and Type 3 questions included neither a
central problem nor a generic term. 3 forms of a 60-item test were assembled to include 20 of each
type of question. 3 groups of basic airmen, equated on the basis of AFQT centiles, each completed a
different test form. No significant difference was found between any 2 of the mean total sceres. Type
1 questions were significantly easier than Types 2 and 3, and Type 2 was significantly easier tuan
Type 3. For basic airmen, use of a central problem alone reduces item difficulty sigmnifizantly, but the
use of a generic term in conjunction with the central problem reduces the item difficulty even more.

Holdrege, FE. Factorisl structure of basic training performance variables July 1961
(ASD-TN-61-50, ASTIA Document AD- 265 824) (Project 7719, Task 1715%5) (OTS). Peer
nomitnations of bauc airmen on 25 traits had been previously fact i analy zed into 6 factors, only 4 of
which were interpeetable A new aaalysis was made with & added vznables based on tactical instructor
ratings and objective measures of aptitude, education, and age. The new analyus duplicates the first 4
factors of the prewious analyus (General Rating Factor, Agreeableness, Sutgency, Motvation for
Military Lafe) By the addition of age and the aptitude measure to the analyus, the remaiming 2
factons of the new analyss can be interpreted as Matunity and Intelligence

Humphreys, L. G Validation of Air Force clamification tests agaimt academic grades in an
sviation high whool August 1961 (ASD-TN.61.51, ASTIA Document AD-267 799) (Project 7717,
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Task 17154; Contract AF 41(657)279, University of lllinois) (OTS). This is the first of a senies of
reports detailing the long-range validity of Air Force sclection tests for technical academic criteria.
The Aviation High School provides a unique opportunity for collection of predictor and criterion
information for the same individuals over an extended period of time. Course grades showed low to
moderate levels of reliability, with those in the terminal aviation-mechanic curriculum somewhat fess
than grades in the pre-engincering technical curriculum. Most of the multiple correlations of classifi-
cation test scores with course grades were 2t a uscfully high level. Higiest correlations with Air Force
aptitude indexes were somewhat lower, and corrclations with AGCT siill iower. For sclection
purposes the Air Force classification tests do a better job than the AGCT general intelligence test.
The Air Force tests tha: have the highest utility for selection are Arithmetic Reasoning, Physics, and
Pattern Comprehension. Additional mechanical and numerical content, as well & the use of keyed
biographical data items, may improve prediction in this school situation.

Valentine, L.D., Jr. Air Force Academy selection variables as predictors of success in pilot
training September 1961. (ASD-TN-61-52, ASTIA Document AD-263 982) (Project 7717, Task
87003) (OTS). Of the first class graduating from the Air Force Academy, 172 entered Flying
Training. Scores from the Academy selection tests, given S years earlier, were correlated with pass/fail
criteria in Primary and Basic Flying Training, and with final grades in Basic Training. None of the
College Entrance Examination Board scores were predictive of success in Flying Trairing. The Pilot
composite of the Air Force Officer Qualifying Test had moderately higl: valicity for passing both
Primary and Basic Training. Neither of the sets of selection tests showed much discrimination for
fina grades of the successful students.

Tupes, E.C. & Kaplan, Margorie N. Relationships between personality traits, physical profi-
ciency, and cadet effectiveness reports of Air Force Academy cadets. September 1961. (ASD-TN-
61-53, ASTIA Document AD-264 916) (Project 7717, Task 17110) (OTS). Cadets in 3 Air Force
Academy classes rated each other on 20 personality traits as well as on physical ability and officer
potential. For 2 of the classes objective measurcs of physical proficiency were also available. Inter-
correlation matrices within each class were analvzed to decermine relationships between personality
trait ratings and Cadet Effectivencss Ratings (CERs), and to determine the factor structure underlying
the ratings. Traits such as responsiblity, perscverance, good adjustment, poise, social polish, and social
intelligence were most highly relaied to CERs, while traits of sursency or extroversion such as
talkativeness, frankness, adventurousness, and sociability bore little or no relationships to TERs.
When compared with OCS candidates and majors aviending Command and Staff Sct:ocl, the Academ
cadets differed little from these groups in the pattern of the p2rsonality trait vs CER relatiorships. §
personality trait ratings were identified which correspond closely to the § (Surgency, Agrecableness,
Conscientiousness, Emotional Stability, and Culture} found in other analyses. A sixth factor was
identified as physical abiiity.

McReynolds, Jane. Development of screening and selection tests for women. September 1961,
(ASITN-61-54, ASTIA Document AD-266 865) (Project 7717, Task 87000) (OTS). This report
details the development and standardization of replacement torms of the Arived Forces Women's
Sclection Test and the Women’s Enlisiment Screemng Test. Classification Test R-S, wath extended
time hnuts aada revised conversion table, was used as the reference test tor standardization of both
tests. In the standardization testing, a form of WEST was always adiunstered fisst, but counter-
balanced order of adnunistration »f AFWST and tiie reterence test was used to stabilize practce
effect. Intercortelations indicate close relationships between these forms and earhier forms of AFWST
and WEST and effective prediction of scores used by the Army and Aur Force in classifying enbisted
personnel

Ward, J H, Jr & Hook, Marion E. A lierarchwcal srouping procedure applied to a preblem of
grouping profiles. October 1981 (ASD-TN-6J-58, ASTIA Documwnt AD26e9 §36) (Project "7 44,
Ta:k 773403). Thus repoct descnibes an application of a ceerarchwal grouping procsdiuree to a probicm
vy proupmng test profdes so as to makimze (a8 homogenaly of protlies wons Custens Tue data are
25 test profiles from a pubinhed teport of 2 different groupeng technigue The roviits of the tweo
groupng technrues are compared and desirable charactenstus of the hierarchacal grouping technigue
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are demonstrated. It shows not only the order in which profiles must be grouped so as to yield the
optimal value of the objective function when the number of profiles is systematically reduced, but
also the costs of the grouping at each stage of the hierarchy.

Holdrege, R.E. & Born, G. Graphic determination of coefficients of part and multiple corre-
lation in three-variable problems. Cctober 1961. (ASD-TN-61-144, ASTIA Document AD-269 526)
(Project 7719, Task 771902) (OTS). On many occasions it is convenient to solve equations
graphically rather than algebraically. This report provides a convenient means for graphically deter-
mining the values of coefficients of part correlation, coefficients of multiple correlation, and beta
weights for 3-variable problems.

Valentine, L.D., Jr. & Creager, J.A. Officer selection and classification tests: Their development
and use. October 1961. (ASD-TN-61-145, ASTIA Document AD-269 827) (Project 7717, Task
771706). The Air Force's use of selection and classification test instruments for officer personnel
started early in World War II with the development and use of the Aviation Cadet Qualifying Test and
tne Aircrew Classification Batteries. Current officer testing programs developed from research on the
aircrew batteries and from a second line of research with the Aviation-Cadet Officer-Candicate
Qualifying Test which began in 1949. This report gives a resume of the officer selectionand classifi-
cation programs from 1941 to 1961, and describes the various test instruments in terms of their
content and use.

Valentine, L.D., Jr. Developmeni of the Air Force Precommission Scoeening Test—62. October
1961. (ASD-TN-61-146, ASTIA Document AD-269 527) (Project 7717, Task 771706) (OTS). The
1962 revision of the Air Force Precommission Screening Test replaces an earlier form for screening of
applicants for navigator training and selection of airmen for the Air Force Academy Preparatory
School. Sections of the test were constructed as short equivalent rms of 5 parts of the Air Force
Officer Qualifying Test: verbal, quantitative, general science, mechanic -, and scale reading. Results of
a tryout with a high-aptitude sample of basic airmen demonstrated a suitable distribution of scores
and high correlations between corresponding parts of the new test and AFOQT.

Harding, F.D. & Bottenberg, R.A. Contribution of status factors to relationships between
sirmen’s attitudes and job performance. November 1961. (ASD-TN-61-147, ASTIA Document AD-
272 050) (Project 7719, Task 771902). Previous investigation has shown little relationship between
seif-report measures of an airman’s attitudes (morate) and his rated job proficiency. The data o "one
such study were reanalyzed by a multiple regression technique to determune whether military status
variables (military rank, length of service, kind of duty) affect correlation of attitude measures with
proficiency ratings. The adciticn of such vanables to the attitude variables contributed significantly
to prediction of supervisors’ ratings of proficiency; but the attitude variables did not significantly
increase prediction from the status variahles alone. The findings shew the importance of considering
personal and situational factors when evaluating eifects of attitude and morale.

Foldrege, F.E., Lawrence, H.G., Kagihara, R H_, et al. Iterative item analysis. December 1961
(ASD-TN-61-148, ASTIA Document AD-279 555) (Project 7719, Task 771902) {OTS). A method of
weighting individual items vhich uses part correlation coefficients to obtan maximum test-cnterion
correlatios has been proposed. A umple method for graphwal solution of the formula for a part
correlation coefficient 1 prosented to make the propused system of iterative item analysn feauble
without the use of an electrome computer By continuing the terative provedure, this techmque
produces a rewlt comparable to that obtamed from staindar! sterative multipee regresaon techniques
The technuque was appled to a practcal ttem selevtion problem and detmonstrated unproved g rediction
ovet a singhe empuracal key Further studiey could deternune applacabadity to other item types and the
hututs of effective steration

Taytor, C W Smith, W R Chinclin, B, et ol Fxplorations in the mw suressent and prediction
of contributions of cer wemple of sicatnts Apal 1961 (ASDTR-61-96, ASTIA Docwasent AD-267
232 (Progexct 7717, Task 17110, Comtract AF 41(657)15% Usnivemity of Litah) (UTS). Physxal
wantnts at 2 A Potce retearch cemdery were itenuwely interviewed (omvermmng the nature of
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scientific productivity and the characteristics of effective scientists. Bused on these interview sugges-
tions, data were collected on 52 criteria. These were reduced analytically to 14 factor scores. Several
tests and questionnaires were developed for tryout as predictors. Scores from these and previously
developed instruments that showed promise were correlated with the factor scores and 3 of the
original criteria. The most predictable criteria (in terms of number of significant correlations) were
ratings of likeableness as a member of a research team, membership in professional societies, organi-
zational status, rated work output, supervisory ratings on overall performance, and peer rankings on
overall productivity. The instruments that had scores correlating with the greatest number of critedia
were a biographical data questionnaire, sclf-ratings, and a questionnaire designed to measure
minimum level of aspiration. The outcomes of this investigation were identification of a wide variety
of measurable criteria and a nuraber of self-report instruments suitable for longitudinal followup and
validation as a means of identifying kinds of scientific taient needed by the Air Force.

Tupes, E.C. & Christal, R.E. Recusrent personality factors based on trait ratings. May 1961.
(ASD-TR-61-97, ASTIA Document AD-267 778) (Project 7717, Task 17110} (OTS). Inter-
correlations among ratings on 35 personality traits, sclected as representative of the personality
domain, were obtained for 8 samples. These samples differed in length of acquaintanceship from 3
days to more than a year; in kind of acquaintanceship from assessment programs in a mititary training
course to a fraternity house situation; in tvpe of subject from airmen with only a high school
education to male and female undergraduate students to first-year graduate students: and in type of
rater from very naive persons to cl'nical psychologists and psychiatrists with years of experience in
the evaluation of personality. Centroid or multiple-group factors were extracted and rotated orthog-
onally to simple structure. For oue study, an independent solution was obtained in which analytic
rotations were accomplished on an IBM 650 computer using Kaiser’s norma’ varimax criicrion. §
fairly strong and recurrent factors emerged from each anarysis, labeled as (1) Surgency, (2) Agreeable-
ness, (3) Dependability, (4) Emotional Stabili.y, and (5) Culture.

Wherry, RJ., Stander, N, Leight, Janet, et al. General on-the-job criteria of airman effective-
nest applied to three career fields. June 1961. (ASD-TR-61-98, ASTIA Document AD-269 670)
(Project 7717, Task 17154; Contract AF 41(657)270. The Ohio State University Research
Foundation) (OTS). This report describes the development and analysis of experimental criteria for
evaluating job performance. 3 criterion measures were constructed and administered to airmen se-
lected trom 3 areas which correspond to 3 aptitude groups defined by Air Force classification tests.
Each of the instruments was subjected to a factor analysis; the resulting factor scores, in combination
with test scores and performance ratings, were also factor analyzed. 6 factors were identified, with
cach factor detined by at least 2 of the major variables. Short forms of 2 of the ¢ritenion instruments
were prepared for turther use. The results suggest suitability of these scales ac: ws the 3 job areas.

Davis, F.B. Measurement of mental skills employed in arithmetic reasoning tests. “ugust 1961.
(ASD-TR-61-99, ASTIA Document AD-266 %64) (Project 7717, Task 87002: Contract AF
41(657)232, Test Research Service) (OTS). Anthmetc reasoning itens are widely used in Air Force
personnel selection tests because of their high relability and valility for a wide range of performance
criterta. With the objective of finding test stems that measure the same abidities, but require less
testing ime, 9 types of replacement ttems were tried out in combination with a set of anthmetic
reasoring items. The best combination of new items did nieasure the sanwe abiines, but with no
saving i testing tume. Statistical analysis of data for the new tests and Anthinetic Reasonming provides
mtormation about the mental saalls employed in solving anthmete reasonng problems

Madden, J M. The mcthod and foundations of job evaluation in the United States Ak Force.
{With appendiy, Annotated bibliography of job evaiuation, bv M. Joyce Giorgma & J M. Madden)
October 1961 (ASDTR.61.100, ASTIA Document AD271 372) (Project 7734, Task 773402)
(OTS). Thr report summanizes the wstory of pob evaluation and gives a cntical review of the
tevhnu al Gterature as a hackground for the A Force pob evaluation plan The Aur Force plan o
deswribed with the ratronale for sach phase A diwwssaon or unsodved probéems inciudes an cuthine of
rescatch needed to Jiwover solutrons of thess probicms An Appendis lists 2 200atem tebbography
with abstracts
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PERSONNEL RESEARCH LABORATORY (PRL) SERIES
Januvy 1962--July 1964

Mullins, CJ. & Groves, K.J. A preliminary attempt to identify officers with scientific and
engineering potential. January 1962. (PRL-TDR-62-1, ASTIA Document AD-280 461) (Project 6755,
Task 675504) (OTS). As part of an overall attempt tn identify young officers who are good prospects
for research and development work, this study investigates predictors of ratings and grades achieved
by student officers atiending the Squadron Officer School. Predictors included American Council on
Education examinations, Educational Test Sarvice tests, 11 variables descnptive of educational back-
ground, and 9 scores derived from 3 experimental questionnaires. Criteria were a composite schooi
grade and instructor ratings of officership, originality and creativeness, and logical reasoning. Multiple
regression analyses revealed that prediction of all criteria except the logical reasoming rating were
slightly improved by adding the self-report variables to the academic predictors. Relative merits of the
various predictors are considered. both as predictors of the school criteria and as possible predictors
of R & D proficiency criteria.

Monsh, J.E. Job snalysis bibli. pay. March 1962. (PRL-TDR-62-2, ASTIA Document AD-278
708) (Project 7734, Task 773401} \UTS). The bibliography lists 1500 titles appearing between 1911
and 1961. It is especially comprehensive in its coverage of papers, both published and unpublished,
issued by Department of Defense agencies and their contractors. Entries are indexed by subject.

Humphreys, L.G. Stability of airman ciswification test scores. March 1962. (PRL-TDR-62-3,
ASTIA Document AD-278 669) (Project 7717, Task 771703 ; Contract AF 41(657)279, University of
Illinois) (OTS). Stability of Air Force test scores were examined as one facet of the long-range
prediction problem. Data for high school students were obtained on Air Force classification tests
from an original test session at midyear of 1958-59 and a retest session one year later. Control groups
were formed from students at 3 class levels tested only once. Mean growth in aptitude t=st scores
between control class groups wa~ of the same magnitude as the retest gains except for 2 of the airman
tests, Figure Recognition and Clerical Matching. Conversions ¢f Air Force aptitude indexes to World
War 1l AGCT scores show that Mechanical Index scores averaged greater gains from year to year than
AGCT, while the Administrative Index showed lower gains than AGCT. Stability coefficients for the
individual fests were lower than their reliabilities, but the only appreciable differences were for
Biographical Data scores, Figure Recognition, and Clerical Matching. Intercorrelations of tests
obtained over the one-year period were not appreciably lower than those obtained without
intervening t.me.

Norman, W.T. Validation of persomality tests as measu es of trait-rating factors. Apeil 1962
(PRL-TDR-624, ASTIA Document AD-285 [84) (Project 7717, Task 771706; Comtract AF
41(657)269, University of Michigan) (O1X). As the final phase of a test-lewelopuwnt project, 3
forcedchoice self-report tests were admunistered 1o sudent groups to develop empirical scales
predictive of peer-normination personality ratirzs drawn from the sanw groups. 5 factor scales were
developed for cach test. For the independ:n! sample of a double cross-validatien analyns, all of the
scales correlaied positively with their _pateria. Combined scales for the 3 lests dhowed usefully hugh
correlations. Multiple regression analyses demwonstrated that scores from ciher personality tests
adremstered to the students did not add appreciabdly to prediction of the Perr eonunation wores.
The wif-report teats yield better prodiction (38 - 47) of 3 of the peer-nommnation factors (Fxtro-
veruon, Conswenticusness, Culture) than of Agresablenes (31, 34) or Fmotwonal Siebidity ( 26,
29). From a sevond admunstration of the self-repost tests with mstiuctions ty faks responses
favorable for acceptance for officer trastung, detection keys were denmed tha! identified a hugh
percentage of faked performance, and factor scales were developed which reduced the cocuterwe of
faked wotes i the extremes of the dustributsons.

Goedon, Mary Agmes & Bottenlery R A Preduction of safavoesbie din oo by wparate
educationnl devel. Apeidl 1962 (PRL.TDR-¢2-5, ASTIA Docement AD 254 302) (Progect 7719, Task
TT19€2) (OTS) Many srmwn mwet cnlstownt stamdards, but new-theber a0 Jucharped ‘ot
wersuatabaily of fadure to advame A mwes precne means of wdentSimg mwn st blely Lo sicoeed @
the Air Foesce m needed Thm study tests thwe hypothess that duffesent comben: e o toate mughtt be
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needed for men with little schooling than for those at a higher level of education. Multiple regrestion
analyses of the data for 2 large samples of airmen showed little gain in accuracy of prediction by
separate composites for 3 educationzl levels. Of the ind'vidual predictors of Air Force succes,
amount of education proved the meat valid, further justifying the Air Forr» in limiting recruitment to
high school graduates.

Dailey, J.T., Shaycoft, Marion F., & Orr, D.B. Calibration of Air Force selection tests to Project
TALENT norms. May 1962, (PRL-TDR-62-6, ASTIA Docume ¢ AD-28S 185) (Project 7717, Task
771705; Contract AF 41(657)324, American Institute foe Research) (OTS). To tie in norms for Air
Force personnel tests with the full rmy: of talent in the recruitment population, the Project TALENT
test batlery was given to a sample of basic airmen. The sample was split into halves. each numbering
over 1200 airmen. By multiple regression techniques, applied separately to each half sample,
composites of TALENT tests were selected to predict scores on each of 27 Air Force tests. Close
agreemnent between the 2 samples on tests selected and regression weights derived gives confidence in
the results. Tables were prepared of equivalent scores between each Air Force test and the best
composite of TALENT tests.

Edwards, Dorothy S. & Hahn, CP. Developmeat of Airman Qualifying Examinution—62. May
1962. (PRL-TDR-62-7, ASTIA Document AD-284 775) (Project 7717, Task 771705; Coatract AF
41(657)381, American institute for Reearch). This report describes the development and standard-
ization of the 1962 form of the Airman Qualifying Examination (AQE-62) for use in the selective
recruitment program. It was designed to parallel the AQE-F, its immediate predecessor, exept that an
unspeeded arithmetic test was substitu®ed for 2 speeded tests to avoid difficulties in field administrs-
tion of speeded “asts. The AQE-62 and other airman selection and classification tests were
administ~red to ncarly 2500 basic airmen. Percentile scores for the aptitude indexes (Mechanical,
Administrative, General, Electronics) were determined by the method of equipercentile conversion.
The AQE-52 aptitude indexes correlated with the AQE-F indexes around .80, and the patteis of
intercorrelations for the 2 {rms was similar, indicating that the nvw form closely parllels its
predecessor.

Harding F.D. & Bottenberg R.A. Attitudes and career . :lentions of Officer Training School
students. May 1962, (PRL-TDR-62-8, ASTIA Document AD-289 872) (Troiect 7719, Task 771962)
(OTS). Questionnaire responses indicating attitudes of students toward an Air Force career were
analyzed for 12 Officer Training School (OTS) classes. Results irdicate that about 35% of the
students plan to make a career of the Air Force. The chief reasons for appiying for OTS were
identified as presiige and status of being an Air Force officer and the opportumities for travel and
additional education. Using responses to selected items of the questionnaire which could hecome
avaable at the time the candidate applies for OTS, 1t was posuble to develop - Retainabid.t Score
which was hughly indicative of the OTS graduate’s inte 1t 1o make the Aur Force 2 career.

Fruciiter. B. Prediction of airman succem from respomses to iterms of the Kelley Activity
Preference Report. June 1962, (PRL-TDR-62-2, ASTIA Document AD- 289 620) (Project 7719, Task
771902, Comtrazt AF 41(657)412, Ser.we Bureaw Corporstion) (OTS) lterms from a self-repost
mventory of personal background ane actinity preferemces were selected By vanous methods and
combined to predict wucessful complevon of fintterm enlistment 2 samples of armeen (2000 each,
were used, cach divided into 2 success group and a nonsuccess group for item analysis and validation
puiposes. Selectron and weighting of valid 1tems was deteemuned on the 1utial rample, the wonog
procedures were crons validated on s second sampie  Although optumal 1tem weighting produccd
tagher validity with the mutal sample, wnit werghtumg of the most vahid teny proved as effectve in
¢ruas valdation

Lecamar, W B Some aptstode data on Aw Fore enlnted accestions Jume %2
(PRL.TDR-62-10, ASTIA Ducument AD 239 £74) (Project 7717, Task 77170%) The Au Force mven
wnformmtion aboat the aptitwdes of recr v o seiecting and swagrung enhstees Tha repoet s
manzes the data about enlsiments dueing 29 pait € vean @ torom of wores on At Force tests Fros
year to year the tremd tn average wores has been upward, Bt with conustent oy cies mthun each vea
i torim of mwonthdy rwerapes [imuted datz oo covisan masacs oo Aur Forcs tests 2md meman mweam -
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the Project TALENT tests yield some comparison. of Air Force talent with the general male popu-
lation of high schoo! szniors.

Vanasek, F J. Importance of situational factors in .ic measurement of officers effectiveness.
With an Appendix by R.A. Botienberg July 1962, (PRL-TDR-62-11, ASTIA Documeni AD-289 873)
(Project 7717, Task 771701) (OTS). The Officer Effectivencss Report is an important instrument in
management of officer personnel. If factors not iclated to job performance affect the ratings, their
influence should be taken into account. This study investigates the extent to which officer specialty,
command assignment, and military grade affect distribution and reliability of effectiveness ratings. 8y
applying multiple linear regression and analysis of variance techniques te ratings of 1500 Air Force
officers, variance of ratings was apoortioned betweer perfurmance and nonperformance factors.
When the effects of the 3 nonperformance factors were cemoved, the reliability of the ratings was
lowered, but relevance to differences in job performance was incieased. The influence of military
grade on effectiveness ratings is greatest of the 3 situationa! {factors, but all contribute sigmificantly. It
is assumed that the relationships come about through a number of influences, including systematic
selection for mission, assignment, and promotion.

Brokaw, L.D. Prediction of technical school success from homogeneous biographical inventory
scores. July 1962. (PRU-TDR-62-12, ASTIA Document AD-289 877) (Project 7717, Task 77170%)
(OTS). A personai questionnaire, the Biographical Inventory, was part of the airman classification
batteries up to 1959, with separate groups of items keyed for ditferent job areas. This paper reports
how the items of the most recent classification battery were assorted into 15 clusters on the basis of
high correlations among items of each cluster. The scores for each group (homogeneous keys) were
correlated with success in training for graduates of 8 Air Force training schools. The keys for
Economic Level and Educational Success were the most generally valid. By multiple regression
tecliniques, it was found that prediction of training school grades was almost as good from a regres-
sion eguation based on graduates from all 8 schools as from separate equations for schools in each job
arca. Compusite scores combining the inventory scores and the aptitude index were significantly more
valid than the aptitude indexes alone (average .43 v .46); but a si.:plified combination including only
the most valid inventory keys with the aptitude index proved equally valid. Under conditions of this
study, a riiort combination of the most valid scales would add significantly to the validity of aptitude
indexes derived from the last Airman Classification Battery.

Holcrege, F E. OSCAR: Optimum selection, classfication, and assignment of recruits. July
19,2, (PRL-TDR-62-13, ASTIA Document AD-285 186) (Project 7719, Task 771901) (OTS). 3
mathematical models, adaptable for electremc processung machines, are described in nontechnical
terms and ilustrated by applications to personnel procurement and assignment problems. Emphasis is
on capability for providing management with meaningful information for controlling a complex
personnel system.

Gordon, Mary Agnes & Flyer, E.S. Predicted success of low-aptitude airmen. August 1962
(PRL-TDR-62-14, ASTIA Document Ad-290 545) (Proiect 7719, Task 771902) (OTS). Thus study
examinies the perfortmance characteristics of a group of low-aptitude airmen who entered the Anr
Force during the fist 6 months of 19356 and whe either completed successfully a 4-year enlistment or
were duschatged tor unsmitabiity or nonadvancement. It was found that a bnef composite of aptitude
tests and preservice educationa level difierentiated the suvcesses from the faulures quite well. When it
1onecessary to recrwt from low.aptitude airmen, the additional screenmg would select those most
likely te be of value 1o the Air Foree.

Hook, Manon E. & Maswar, RS, Rankorder estimates of the time required for cromtraining
amoag 98 airman specialties. August 1962, (PRL-TDR-62-15, ASTIA Document AD-209 551)
{Frogat T7H, Task 773403) (OTS). When data based on extenence are not avadable, it 15 often
possible to obtain estunates of the relative timwe required to crostran personnel quahified 1in one
sprcialiy to equal proficsency in oo sevond specialty . This paper reports the first study on devising
efhaent nwthods for collecting .nd anl. zing such estimates. A prtocedure was developed for col-
lecting data to form a matny descnibang  the relative crostramngame derands for movements
ariung a group of speualtics Rankoder estimates of the crostranmngtime requarements for the
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9506 movements possible among the 98 S-level specialties were obtained from 477 Command and
Staff College student officers. A computer program for hierarchical grouping was applied to these
data to cluster specialties into groups such that crosstraining time between specialties within groups is
minimized. Mean crosstraining-uime estimates were computed at each stage of the clustering proce-
dure as a criterion for evaluating the cost of reducing the number of clusters. For illustrative
purposes, the hierarchical structure at the 40<cluster stage is compared with the 40 career-field
designations of the 98 specialties.

Lichtenstein, S. & Hahn, C.P. Feasibility of identifying predictors of success in officer jobs
from personuel records and the word picture section of effectiveness reports. August 1962.
{PRL-TDR-62-16, ASTIA Document AD-295 049) (Project 7734, Task 773404; AF 41(657)352,
American Institute for Research) (OFS). To increase the amount of information that can be used in
determining desiratle job requircments and in evaluating officer performance, 2 sources were ex-
amined for pertinent and scalable variables. From personnel records of officers in the Com-
munications Specialty and the Research & Development career area, 76 variables were identified and
scaled. By developing a method for content analysis, information from the Word Picture section of
the Officer Effectiveness Reports for the same officers was quantified on 89 scales. Individual data
records, score distributions, and intercorrelations of 165 variables for the 2 samples are available for
use in developing qualifications and criteria for jobs in these areas.

Merck, J.W. Retention of first enlistme - rirmen: Analysis of results of a mathematical simula-
tion. August 1962. (PRL-TDR-62-17, A% {1A - -ument AD-292 951) (Project 7719, Task 771901)
(OTS). This report desctibes a con.uterized mathematical model to simulate part of the Air Force
personnel system as a source of information for determining recruitment policies. The report focuses
on the general form of the problem, the rodel, and :hie nature and limitations of the empirical data
used. Substantive resulis, based on recruits for the {.sst half of 1956, are largely byproducts of the
data reduction required 0 obtain the probabilities and distributions used in the model. Contrasting
rstention data for 2 of the 100 airman groups ilustrate potential use of the information in developing
tables of expected service life. ;

Harding, F D, hottenberg, R.A., & Downey, R.L., Jr. Prediction of rctirement of Air Force
officers. August 196Z. (PRL-TDR-62-18, ASTIA Document AD-290 550) (Project 6755, Task
675505). Persciial data such as age, family status, rate of promotion, type of duty, and educational
achicvement were used to predict whether officers of the Air Force Systems Command were retired
or on active duty. Regression analyses 'vere computed for a sample of regular officers to predict
voluntary retirement, and for a sample of reserve officers to predict both voluntary and involuntary
tetirement. Prediction of reserve officer involuntary retirement was highest (R? = .55) with time in
grade the most significant predictor. Prediction of voluntary retirement was less accurate (regular
officers, R? = 32, 1eserve officers, R? = .15) with time in grade again the imp-rtant predictor. For
regular officers, fiying status and time since last foreign service added significantly to predictivn. A
Retirement-Potential Score was developed to illustrate use of the data. As information of this kind is
expanded and verified on other samples, it will aid in plannng replacement of personne! losses.

Gragg, D.B. An occupational survey of an airman career ladder: Suppiy Warehousing-
Inspection. Septembe, 1947 /P11 TNR.62-19, ASTIA Document Al)-292 949) (Project 7734, Task
773401). The job inveatory is the Air Force nwtrument for securing information about current Air
Force jobs. This report describes development of une job inventory, listing 162 tasks, and its use in
conducting a survey of 772 airmen in 4 specialties of one career ladder. Incumbents provided
information about whether they performed each task and the relative timc spent on the task. Results
are summarized by speciaity for each task as proportion of incu.nbents performung the task and mean
proportion of tiae spent on the task. The results show the extent to which men in different
specialties of this career ladder aie performung the same tasks and prownde o basis for judging the
accuracy of job descriptions and the validity of specialty breakdowns. Wnte-ins that incumbents
added to the inventory hst identified additional tasks ta include in the revision prepared for Air Force
use, the final outcome of thus surwe, .
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Judy, CJ. Contribution of education te the rated effectiveness of ofticers in scientific and
eugineering assignments. September {962, (PRI-TD'-62-20, ASTIA Document AIM290 546)
(Project 6755, Task 675502) (OTS). Data on a saraple of officers in scientific and engineering
assiynment, were used to evaluate the role of seiected educational vaiiabies as predictors of effeciive-
ness ratings. Results, based on the solution of a serics of multipie regression probiems and the
computation of mean effectiveness scores for subgroups of officers with different characteristics,
show thai variance in the ratings can be partialiv explained in terms >f educational information on
the ratees. Educztional data compare favorably with daia fiom the military record as information
which can be used to foretell effectiveness scores. Data on educational level, rather than data on the
completion cf a designated college curriculum, are the aspects of educational information which
generally serve to identify officers who will receive the higher effectiveness ratings.

Mullins, C.J. Comparison of Instructor Aptitude Test scores and General Aptitude Indexes
achieved by a sample of basic airmen. September 1962. (PRL-TDR-62-21, ASTIA Document AD-290
547) (Project 7717, Task 771705). The Instructor Aptitude Test, which was designed to screen
applicants for instructor positions in the Air Training Command, has previously demonstrated validiiy
for success in the technical instructor training schools. This report considers the possibility that the
General Aptitude Index may be a practical substitute for the Instructor Aptitude Test. It gives
intercorrelations of part scores on the Instructor Aptitude Test and the 4 aptitude indexes derived
{rom the Airman Qualifying Examination fo: a large sample of basic airmen, showing ihat the General
Aptitude Index is highly correlated with the Instructor Aptitude Test. Tables give equivalent scores
on the 2 measures and expected percentages that would achieve a given IAT score for each General Al
level. This information raakes it possible to scieen airmen for instructor training on aptitude infor-
mation available for all airmen.

Ford, F.B. A technique for the evaluation of recruiting strategy with finctuating availability and
known demand. September 1962. (PRL-TDR-62-22, ASTIA Document AD-254 848) (P-oject 7719,
Task 771901) (OTS). Large organizations, such as the armed services, have a fairlv constant require-
ment for new personnel, bur availability of recruits varies from month to month It is proposed that
manpower needs be met by exceeding quotas at times of high availability of qualified ar-licants and
holding surpluses inactive until needed. A special case of the general linear programming model, the
*“transportaticn problem,” provides a ccaiputer iechnique for determuing the optimal scheduling of
overages and holding times to keep holding costs at a minimum. Difierent arbitrary estimates of
holding costs applied to a series of problems demonstrate the importance of accurate cost estimates.
Procedures for continuing improvement of input data e suggested.

Humphreys, L.G. Hierarchical factors in course gcades in an aviation high school. October 1962.
(PRL-TDR-62-23, ASTIA Document AD-294 314) \Project 7719, Task 771905; Contract AF
11(657)279, University of Wknois) (OTS). Factor sceres o high scheol grades were needed for use in
a later study of the relationship of Air Force aptitude tests to high school achievement. Separate
hierarchical analyses were made for course grades ir the tech.tical curriculum and in the mechanical
curriculum. A large general factor characterized both solutions. probahly reflecting general academic
ability. Other factors displayed the expected subject-matter groupings, the most significant a clearcut
shop factor which appeared in both analyses.

Tupes, E.C. Correction of corrclation with & dichctoincus variable tor restriction in range.
December 1962. (PRL-TDR-62-24, ASTIA Document AD-299 512) (Project 7717, Task 771705). In
evaluating tests proposed for toreening recruits, it s recessary to estimats cosrelations for 5 full (ange
cf scores with some Air Force criterion of success from correlations based on the selected group. A
method is presented for estithating tie corelaticn for wie full-ange populauon rom distributions of
scores for the successtul and unsuccessful groups of the selecied sample. The method requires only
the assumptions made for the standard toimulas used to correct correlation coefficients for
restriction of range when both variables are coatinucus. Mt i suitabls whersver the criterion is 4

dichotomy, whethier restriction s due to direct or te indirect selection.
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Tomlinson, Helen & Elson, Jo Ann (Eds.) Abstract of personnel research reports: 1. 1954-1957.
December 1962, (PRL-TDR-62-25, ASTIA Documeat AD-296 936) (OTS). Abstracts are assembied
of 145 technical documentary reports issued by the Air Force’s personnel research laburatory from
January 1954 through December 1957. They cover research projects in selection, classification, and
utilization of Air Foree nersonnel. The reports are incexed by personal author, corporate author, and
ARDC project number.

Tomlinson, Helen & Elson, Jo Ann (Eds.) Abstracts of pemonnel researh icports: Il
1958.1961. December 1942, (PRL-TDR-62-26, ASTIA Docuiment AD-296 937) (OTS). Abstracts are
assembled of 1.6 technical documentary reports issued by the Air Force’s personnel research labora-
tory from January 1958 through December 1961. They cover research projects in selection, classifi-
cation, and utilization of Air Furce personnel. The reports zre indexed by personal author, corporate
author, and project number.

Elson, Jo Aan (Ed.) Abstracts of personnel research reports: Ill. 1962. December 1962.
(PRL-TDR-62-27, ASTIA Document AD-299 513) (OTS). This volume includes abstracts of the 27
technicz! documentary reports issued by the 6570th Personnel Research Laboratory in 1962. They
cover studies in selection, classification, and utilization of Air Force personnel; systematizing infor-
mation flow in support of personnel planning; methods of describing, evaluati 2, and structuring Air
Force johs; and development of procedures for improving the quality of Air Force personnel.

Zimmer, C.E. Chance distribution of inconsistent response patterns in paired compariscn and
muitiple varking designs. January 1963. (PRL-TDR-63-1, DDC Document AD-401 405) (Project
7719, Task 771901) (OTS). Comparative judgements are us#d in devcloping scales for varicus person-
nel and cccupational criteria. In scaling data from paired comparisons, frequency of inconsistent
responses is crucial. To determine whether information from the simpler and more economical
multiple ranking design can be evaluated by the same techniques as for a complete paired compar-
ison design, computer programs were adapted whereby the full population of possible response
patterns could be randomly sampled to deternire the chance distribution of inconsistent responses
for both designs. Results for the 1000 randomly selected patterns showed that the multiple rank
order design restricts the possible number of response patierns and reduces the frequency of inconsis-
tent patterns. The distributions were so different that techniques devised for testing significance of
extreme frequencies for data from the classic paired comparison design are inappropriate for
evaluating extreme occurences in multiple ranking dJdata. Since the nltiple ranking distribution
approxiriates the normal distribution. it would be suitatle to evaluate empirical data by comparison
with the parameters here determined for the randem sample of the full population of response
patterns.

Madden, J.M. & Bourden, R.D. Effects on judgment of variations in rating scale format. January
1963. (PRL-TDR-63-2, DDC Document AD-401 406) (Project 7734, Task 773402). The purposs of
this study was to determine whether mean job evaluation ratings would differ as a function o/ 7
vanations in rating scale format. 60 basic airmen rated 15 occupations on 9 job requitemen® factos
for each formiat. A 3-way analysis of variance (jobs, factors, scale format) resulted in statistically
significzt t terms Tor each of the main effects and for all 4 int=raction erms. 3 was soncluded that
rating scale format was a determines of the judgmeat of raters in this sample apd that selection of ot
opuinal Ormat should be based upen capability to predict g criterion,

Christai, R.E. JAN: A rechnigque fuo analying grocp judgment. February 1961
(PKL-TDR.63.3, DIXC Document AD-403 §13) (Project 7734). This paperinwcatss how a technique
which clusters cntenta an terms of the bomegenenty of ther prediction equations can be ysed to
wdentify and descitbe the rating pulicies within a giup or board ot judges. The techiigue measyres
th: conustency of raings obtuned from individual wdes, and indicates the amount and nature of
agreement between judges or groups of judges A pract’ -1l cetnod ss suggested for felpong a boacd ot
comuuitee tireach 2 consersus voncetmung how televant factons shall be weaghted in future situations
30 as 1o carny out s finat josat policy Framples 2re mven toshow how the technique can be ased to
deternune the composttaon of aservice whool selection composite, (o determne ctor werghis for ¢
jab eszluation plan, and to determune how relevant tacton should be combenad no 2 jobonentsd
chitetiof composiie
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Fruchter, Dorothy A. Development of Airman Classification Test- 1963. February 1963.
(PRL-YDR-634, DDC Docunsent AD404 039) (Project 7717, Task 771705. Contract AF
41(657)396, Pyychological Research Service, Inc.). The Airman Classification Test is used for all
airman classification programs except selective enlistruent. It is a $-hour test composed of 8 subtests
from which 4 aptitude indexes are derived: Mechanical, Administrative, General, and Electronics. It
may be srored cither by machine or by hand. The 1963 form was developed to yield scores equivalent
to those from the preceding form. Modifications in both content and format simplify admunistration
and scoring. The item statistics presented suggest that the new form may be slightly casier, but more
reliable, than its predecessor.

Lecmar, W.B. Survey of tests used in airman classification. February 1963. (PRL-TDR-63-$,
DIXC Document AD-403 831) (Project 7717, Task 771705) (OTS). Aptitude tests have been used
since 1948 to aid in selecting and assigning enlistecs to the training for which they are best suited by
#dility and education. By this means the Air Force sceks to reduce the cost of training and realize
competent, well-satisficd career airmen. This survey traces the history of airman aptitude testing, tells
how effective tests are identified, how the tests are assembled, and how the scores are used. The
present Airman Qualifying Examination is described and compared with other aptitude test batteries.
The role of research in secking out more effective techniques of personnel selection and assignment is
emphasized, with illustrations from ongoing studies.

Bottenberg, RA. & Ward, JH., Jr. Applied multiple lincar regression. March 1963.
(PRL-TDR-63-6, DDC Document AD-413 128) (Project 7719, Task 771991) (OTS). This volume
develons the application of multiple linear regression as a general approach to the formulation and
analysis of rescarch problems. The approach, while powerful, is direct and conceptually simple, less
restrictive than multivariate correlation techniques, and suited to problems involving binary-coded
information. Mlustrative problems are largely from the behaviol siences. The chapters cover:
introduction to vectors, formulation of problems with categorical and continuous predictors, yener-
ation of new vectors, treatment effects obtained in presence of concomitant variables, and other
zpplications of the general regression approach.

Neel, G.I. Estimation of probabilities associated with the F statistic by digital computer tech-
niques. March 1963. (PRL-TDR-63-7, DDC Document AD-413 950) (Project 7719, Task 771901)
(OTS). The F statistic is widely used to test the significance of experimental results in the behavioral
sciences Tabulations of probabilities for ¥ values are available only tor a few selected significance
leve's and degrees of freedom. This paper presents an efficient method for programming computation
of the ectimated probability for any specific F value. Probabilities are accurate to 4 decimal places
and degrees of freedom may range from 4 to 1000.

Fruchter, B., Morin, RE., & Archer, W.B. Efficiency of the open-ended inventory in eliciting
task statements from job incumbents. March 1963, (PRL-TDR-63-8, DDC Document AD-418 980)
(Project 7734, Task 773401 ; Contract AF 41(657)274, The University of Texas) (OTS). Checklists of
tasks .ncluded in an Aur Force specialty are used to collect job information from iwcumbents, with
provision for them to write in tasks they perform which are not listed. This study mvestigated
methods of selecting incumbents and present. 1g the checklist to produce the most complete and
accurate task inventory. Incumbents of 4 AFSCs (Ground Radio Operstor, Automotive Repairman,
Airctaft Hy draulic Repairmar, Accounting & Finance Specialist) were serected to be representative of
commands and geographic location. Portions of the samples were given inventtory forms that inten-
tionally niitted some tasks known to be part of the wob. From a fally of wnieans, rate of retrieval of
omutted tasks and expected production of new task statements wete computed for 3 sample uzes (20,
40, 60) within cach AFSC. By extrapolating curves fitted to the data, it was estrmated that samples of
100 incumbents would yield 357% of the task statements produced by the Tull sample (360). About
25% wrote in no addittonal tasks, 0% ro more than 1, and only rare indwiduals over 20 Multiple
regression analyies revealed no effective combination of predwctorn to identify roductiv ' ind viduals
Atrcraft Hydrauhe Repairmen produced the least, Accounting & Finance Specialists tic me st new
statements. Fapanded task inventories were completed by a sevond sampling of mcumbents who
rated each task they performed for tume required, fegquency of eerformance, and trammg and
expersence required. Another series of mudtiple regreson acaly ses showed that only the number whe
reported performing 2 (ask was hughly related to ikebhood of 2 task beng written
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Harding, F.D., Downey, R.L, Jr, & Bottenberg. R.A. Career expeniences of AFIT classes of
1955 and 1956. April 1963. (PRL-TDR-63-9, DDC Document AD-403 830) (Project 6755, Task
675501) (OTS). To determinc the ulilization, attitudes, and retainability of officers who participate
in AFIT programs, a questionnaire survey was made of the 1955 and 1956 classes. Retums from 82%
of the 1380 officers still in service and 6.2% of the 387 who had left it provided information about
training, carcer experience, and attitide toward the Air Force. Responses showed that those apt to
remain in service were older, married, regular officers. Younger officers who were ROTC graduates
assigned to engincering and scientific fields were likely to leave the service. Most frequent reasons
given in leaving the Air Force wete: promotions not based ou inerit; better civilian job opportumtics.
low pay; and unsetiled family life. In-service officers’ reasons for remaining were retirement advant-
ages and amount of time already invested. They might decide to leave for a high-paying civilian job,
loss of flight pay, or nussing out on promotion. Nonmonelary aspects of the work situation were
important detertuners of job satisfaction. A Retention Potential Score, using information available
before AFIT assignmwent, applied as a sceeening device would appreciab’ . increase the retention of
AFIT graduates.

Tupes, E.C. Relationships between attendance at Squadeon Officer School and later Officer
Effectiveness Reports. April 1963. (PRL-TDR-63-10, DDC Document AD-404 187) (Project 7719,
Task 771904) (OTS). Two questions of interest to the staff of the Air Force Squadron Officer School
were investigated. The first question asked whether attendance at Squadron Officer School resulted in
an increase in officer effectiveness, and the second asked whether thuse oificers who achieved the
higher grades in Squadron Officer Schooi were more effective in their subsequer’ career than officers
achieving lower grades. The ¢nitenia of effectiveness were Officer Eflectiveness Repodts (OERs) com-
pleted on each officer in the 2 years immediately following Squadron Officer School. Results of a
series of multiple regression analyses indicated that, when other factors assocuated with QFRs were
taken iato consideration, rne differences were found which could be attnibuted to either attendance or
nonattendance at Squadron Officer School, nor to performance during Squadron Officer School. An
appendix presents a nontechnical Jdiscussion of the method of multiple iinear regression.

Brokaw L.D. Prediction of success in technical training from  eif-report information on
educational achievemnent. April 1963, (PRL-TDR-63-11, DDC Document /\D-414 888) (Project 7717,
Task 771705) (OTS). Educational information about recruits was evaluated for its potential contribu-
tion to arman classification. A self-report biographical inventory provided 53 education variables
from the responses to 16 questions, Multiple regression analysis for graduates trom 8 techmcal
schouls (samples from 267 to 820) showed that prediction of techmical school sucerss improved
sigificantly when education vanables were combined with the aptitude index. The education infor-
mateon s valid alone, as well as in combination with the aptitude measure, for use 1 airman selection.

Madden, J. M. Officer job evaluation in terms of merited pay versus merited grade May 1963,
(PRL-TDR-63-12, DDC Duocument AD-417 277) (Project 7734 Task 773402) (OTS). Descriptions
for 144 officer jobs were ranked by captans and majors attending the Air Foree Conumand & Staff
Celleg=. These rankings were accomiplished along 2 dunensiors, mented grade and mented payv, using
an unbalanced, tconaplete Bock design. Sigmficant differences between the 2 sets of rankings wete
observed. For rnstance, job descriptions for pdots of conventional wrcaalt, helwopters, and angle
engine jets are ranked substantally tugher on pay than on grade. This s true 10 2 lesser extent for
many saentific, engineenng, and medical jobs. Jobs winch were rated hugher on grade than on pay
inviude many of the directors and 2 vanety of staff jobs The results mdicate that a ungle job
evaluation plan will not be adequate for predicting both pay ranking and grade rank ngs

Madden, J M Prediction of officer job rankings from ratings ou two sets of job evaluation
factors Mav 1963 (PRU-TDR.63-13, DIX Documsent AD41T 276) (Project 7734, Task 773402
(OTS) Rark ordenngs of 144 offwer job descnptions maade on the Bass of mernted pav n one case
srt faciofs, uming

and merited grade i the other were used as criterna to validate 2 sete of job re qune

frted !

2 rultpds regreson tafingue An cxpenmental set of 10 facton pre tera e tter than
the set oF 1O factors currently used My the Arr Forie ingob evaluatnes A varmabis wlir refleted the
crramzational bevel of the rob amerrased predactoe officemoy Bothossts oF facnon vt mere
predictive F pay orank than of grade rank Bt owas sappested Vhat somme (ke aion s o bR geng of

Factors megft proae better than ether one




312

33

314

318

e

Madden, J.M. A preliminary study of officer job evalustion {actors. May 1963
(PRL-TDR-63-14, DDC Document AD-417 456) (Project 7734, Task 773402) (OTS). A criterion wrs
developed for validating proposed j~r requirement factors by paircomparison scaling of 21 officer
specialties. Coniparisons were col™~ . oy anultiple rank-order design from 471 Command & Staff
College student officers. 10 job requirement factors were valicated against the criterion, using ratings
of each factor on a 9-point scale for the 31 jobs, coliected from 45 student officers. The resulting
multiple regression equation predicted the criterion scale values almost perfectly (R? = .96), with
only § factorns receiving significant positive weights: Formal Education; Special Training & Experi-
ence, Originality, Ingenuity, & Creativeness; Decision Making, Planning. The role of management in
developing 2 job evaluation plan is discussed.

Madden, J M. Aa spplication to job evalustion of a policy-capturing model for analyzing
individual asd group judgment. May 1963. (PRL-TDR-63-15, DDC Document AD-417 273) (Project
T34, Task 773402). A major probiem in developing a job cvaluation plan is the estimation of
individual rater consistency and degree of interrater agreement. A method for making these estima-
tions i3 propaoscd which combines a multiple regression model with a mathematical grouping model in
quantifying a measure of predictive efficiency. Officers ranked 50 simulated Air Force specialtics,
cach of which consisted of pre-assigned scale values for 10 job requiremnent factorns. 38 officers ranked
the jobs on the basis of mesited grade, 36 on menited pay. Each ratet's consistency was evaluated by a
multiple regremion equaticn predicting his rank-ordering of the jobs from the factor values. Consist-
ency of policy among raters was measured by the loss in predictive efficiency when a single equation
represented the joint policy of the group. Measures of rater consistency showed that all but 2 of the
raters were adequately consistent. Measures of interrater agreement indicated that raters were apply-
ing 2 homogencous policy. whether they ranked on merited pay or merited grade. The officer raters
(captains and majors) were capable of applying a consistent policy in evaluating jobs when their orly
information was an estimate of the job requirements.

Ward, JH_, Jr. & Duvis, Kathicen. Teaching a digital computer to amist in making decisions.
Jume 1963. (PRL-TDR-63-16, DDC Document A D-407 322) (Project 7719, Task 771901). This paper
gives a general nontechnical description of a procedure whereby an electronic computer may simulate
human judgments. Requirements are a sample of decisions and the mformation on which those
decisions were based. Accuracy of simulation depends on completeness of the input information. The
essential procedure is to use the information as predictor variavles in a regression equation that best
predicts the sample of decisions. Illustrations include application to personnel assignment decisions,
to judgments of required cross-training time, and to forecasting effects of policy changes. Thus
procedure can also be used to evaluate the sc!fconsistency of judges and to identify conflicting points
of view among policy makers.

Flyer, £S. Prediction of umsuitablity among first-term airmen from aptitude indexes, high
school refesence data, and busic training evaluations. June (%63 (PRL-TDR.63-17, DDC Document
AD-420 530) (Project 7719, T2k 771902) (OTS). Three sets of information are evaluated as predic-
tors of umsatisfactory airman o rmance as defined by a combination of supervisory ratings and
uasutability discharges selextion and classil-ation variables, basic training performance ratings, and
high school reference data. Two 2000 <ase samples were identified for which predictor and perform-
ance criteron data were available after 2 years of servce. Multiple regression analyws applied to the
data demometrated that, within the framewurk of the current selection and clasification process,
unproved predictions of arman performance are obtanable from educational reference data and
tehavioral evaluations collected during tramung It appeans posuble to evaluate new airmen durning
their fint month of actrwe duty with a fair amount of acuracy 1n terms of thew potential worth to
the Aur Foree

Lecznar, W.B. & Tupes, EC. Comparison of Air Force wptituc: imdexes with corresponding
TALENT text composites. July 1963 (PRL-TDR-63-18, DIX Docwioent AD420 555) (Project 7717,
Tmk 7717095 (OTS). Surs 1946, Air Force selec bon tests have been standardized to the World War 11
drafteligble population. Natoawide norms for male |8 yearolds and 12th rrade students, as of
1960, hawe been deternwned for composites of Progect TALENT tests wiected to correspond to the 4
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aptitude indexes derived from the Aiiman Qualifying Examination (AQE). In this study, 8 airman
samples took the AQE and the selected TALENT tests to provide data for distributing scores on AQE
that will rank recruits in terms of the full range of talent in the draft-eligible population. These
conversion tables make it possible to standardize new tests directly to the 1960 population.

Marks, M.R. & Hook, Marion E. Developmeat of s standard list of work requirements in sirman
specialties. Augwst 1963 (PRL-TDR-63-19, DDC Document AD-424 932) (Project 7734, Task
773403; Contract AF 41(657)373, The Matrix Corporation) (OTS). As part of the effort to devise
efficient methods for collecting data that permit comparisons among airman specialties, the purpose
of this study was to dev:lop a comprchensive standard list of skill: | xnowledges, aptitudes, personal
characteristics, attitudes, and work habits nceded for satisfaciory job performance. Basic
requirements were identified in previous rescarch, airman specially descriptions, and job training
standards. The initial list consists of 250 work requirements, each relevant to at least 3 specialties.
Two experimental rating s.ales were developed for evaluating the requirements for any one specialty.
Work rcquirements and rating scales are defined in a form designed for collecting data from airman
job (subject-matter) experts that will reflect differences in training requirernents. In a preliminary
ficld test, 7-level zirmen in 43 career ladders reported that . standard list satisfactorily covers
essential requirements of the S-evel specialties they rated, but their ratings indicate one scale must be
revised. Appendixes give a list of 297 requirements identified by other investigators and definitions
for each of the 250 work requirements in the standard list developed for airman specialties.

McReynolds, Jane. Validity of Airman Qualifying Examination, Form F, for technical training
grades—1961. August 1943. (PRL-TDR-63-20, DDC Document AD-426 756) (Project 7717, Task
771705) (OTS). Validity ui the 4 aptitude indexes derived from the Airman Qualifying Examination,
Form F, was determined for final grades in 49 airman training courses. The selected samples
graduating in 1961 ranged in size from 30 to 2233 with only 3 courses that had less than 100
graduates. Appropriateness of the selector indexes for their specialt* i isters was evidenced by their
having the highest validity for all but 2 of the 49 courses. The Electronics Al was the most effective,
the Adminisirative Al the least. 8 figures iustrate graphically the relationship between scores on the
aptitude index and success in training. These validation data demonstrate that the Ainnan Qualifying
Examination is an effective instrument for use in assigning enlistees to technical training.

Archer, W & Fruchter, Dorothy A. The construction, review, and administration of Air
Force job inventories. August 1963. (PRL-TDR-63-21, DDC Document AD-426 755) (Project 7734,
Task 773401; Contract AF 41(657)397, Psychological Research Service, Inc.) (OTS). This project
was directed toward improving procedures for constructing and administering Air Force job
inventories, using methods described in the current Occupational Analysis Manual. In constructing
inventories for 20 airman career ladders, source matenals for duty and task statements were
evaluated. Review procedures were compared with respect to yield of informaation from technical
advsors (specialty experts), both from field review and from direct interview. Results of
admingsiration of 10 inventories to large samples of incumbents showed that efficient use of soutce
matenals and iechnical advisors yielded practically complete inventories, since incumbents produced
wnly a megligible number of task write-ins. Prelimunary analyses of the inventory survey of one career
ladder (Medical Labotatory) provided job descriptions for each of the 3 specialties.

Elson, Jo Amn (Ed) Abstracts of permsoanel research repoio: IV, 1963 December 1963
(PRL-TDK 63-22, DDC Document AD-432 151) (OTS). Thss volume includes abstracts of the 23
technial documizotary reports isued by the 6570th Personnel Research Laboratory 1 1963 They
cover studies 1w selecteon, clasutication, and wtilization of Air i orce penonnel, systematizang infos-
mation Row in support of personnel planming, methods of describang, evaluating, and structunng Asr
Eorve jobs, o 1 dewelopment of procedures for improving the quality of Air Force personned

Sels, SB & Mace, DJ Prediction of A Force adaptability of bask asirmen referred for
peychiatric cvalustion. September 1963 (PRL-TDR-63-23, DD( Ducumwnt AD 426 ToR) (Project
TTI9, TAsk 771902, Comtract AF 41(657 M1, Texas hristion Lniversity) (OTS) About 4000 bauc
urmen are reterred to the Mental Hygene (lina ewch yea. [ than one fousth of thete complete

69




successlu! enhistment tornm. In thus study, data from enlstment recurds, basic tramning, and chin
seferral were collected and analyzed to identify preductens of success within this psychiatne referral
group. Keying 24 items from clinical records resulted in scoves whach correiated 55 wath the coatenon
of Az Force success. Regression equations were derived to show increased efficiency of predictyon
from adding the mental hygiene data to other predictons of success. Distnbutions of the mental
hygiene scores illustrate pussible use of a cutting scure for carly identification of mental hygiene
referrals not bikely to successfully complete an Air Foree tour.

32 Madden, J M., Hazel, J.T., & Bourdon, R.D. Effect of sorting procedure oa accuracy of ordinal
ranking. January 1964, (FRL-TDR-64-1, DDC Document AD-433 056) (Progect 7734, Tk 773403)
{OTS). Although ranking is often used by rescarch personnel and by others wotking if supervisoty
and management situations, there has been practically no Jdevelopmeeat work done on the method
itself Many techniques for sccomplishing rank-otdering atre devised, but their efficacy is rarely tested.
In an attempt to determine the mwst effective sotting procedure to arrive at accurate 1ank.ngy, a task
was sclected that permitied an objective mwasure of error. 54 cards were prepared that showed pains
of cireles differing in area by graduated amounts. The task was to order the cards by uze of difference
in circle area. S samples of 52 airmen were each directed to sort the cards by one of § Lweihods. 4
methods were structured in varying degrees; in the fifth, subjects were [ree tosort as they pleased.
Analysis of vatiance dermwonstrated signuficant differences between methods. The freesort method
yielded the least average error, suggesting that for judgments of the iype used in this study, there is
no gain in accuracy of ranking from specifying the method of sorting.

323 Lecznar, W.B. Years of education as a predictor of technical training success. With an Appendix
by J.W. Bowles & F B. Ford. February 1964 (PRL TDR-64-2, DDC Ducument AD-437 940) (Project
7717, Task 771705) (OTS). Previous findings on education variables as predictors of airman training
and job success are reviewed as background for this new sutdy. The pregictive efficiency of years of
education was assessed against final grade in 34 courses of technical training. By multiple regression
techniques the perceatage contributions were determined of education alone, aptitude tests alone,
and combinations of aptitude nwasures and years of education to prediction of final school grade for
cach of the 34 samples of graduates. These data confirmed previous i:dings that education slone as @
continuous variable was not as good a predictor as aptitude tests alone, and that vears of education
did not add appreciably to the level of prediction achicved by aptiinde tests. Compared to tise gains
from an optimum combination of aptitude tests for each traimung criterion, any gain from adding the
education variatie proved practically unimportant.

324 Lecznar, W.B. Comparison of test items across forms. February 1964 (PRL-TDR-64-3, DIC
Document AD-437 953) (Project 7717, Task 771705) (OTS). Repetitive use of a lumted number of
the same items in subtests of successive forms of the Aurmian (lassitication Test pertnitted comparnisen
af statisticr for these lemy over time. The difficulty level of each 1tem, measured by percentage of
examanees marbing the nght answer, vanied with the general ability of the sample as measured by
AFQT swute. The precise effects of practice from previous testing on sumlar kinds of mateeai s
unknows, but the results suggest that use of anchor ttents can yield gross estimai.: of differencerin
Quality of tested groups. Such estinates can best be made from the Anthmwtic Reason. g and Word
Knowledge wubtests, since spatial visualization and information -ty pe 1items tended to be more stable
across sanples.

325 Downey, RL ., Jr, Harding, F.D. & Bottenberg, R.A Ratings by officer groups of importance
and obtaimabiity of selected job characteristics. February 1964 (PRL-TDR-64-4, DIX Document
AD-437 954) (Project 6755, Task 675501) (01%5). T deterntine ow wifferent groups of officen
value an Air Force career, 22 possiMe job rewards were rated by 13500 former AFIT students as to
their importanwe and the pousibality of chtaming them as Air Porce officers Reyponses were analvzed
By 4 Juchotomous grouping (2 active duty officers v these who had reugned or reteed, ()
screntific and enganeering officers v nonscrentists, (¢) voung officers v older officess, and (d) rated w
nonrated offwers Differences mn ratings by the pasred groups wers evaluated by computing an overall
cki squrare for the distnbutons .ot earh b characternta o general, rewards rated as most atia,
able were rate? as least mmporian vt butioms of the ratings iffered wgnufcantly for $1 of the | 7o
rases ondacating that the stteues amd valus systeran o varous groups of of Cery are &ffeert
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Flyer, ES. Prediction by carcer field of first term airman performance from selection and basic
training variables March 1964. (PRL-TDR-64-S, DDC Document AD-600 781) (Project 7719, Task
771902) (OTS). To gain information that might be uscful in improving airman dassification, 29
predictor variables were evaluated by multiple regression techniques against a critenion of satis ‘actory
performance during the first 2 years of enhistment. Varnables included personal data, educational and
aptitude data, peer ratings, and an imstructor cvaluation collected during basic training. The cniterion
was high Airman Performance Rating vs low rating or discharge. Samples were drawn from 15 carcer
fields. Predictive equations were derived for the full population and for cach career-ficld sample. In all
but 2 carcer fields prediction was improved by cquations tased on the career-ficld samples, but a
full-population equation was judged more immediately useful.

Miller, R.E. & Valentine, LD, Jr. Development and standurdization of the Air Force Officer
Qualifying Test -64. March 1964, (PRL-TDR-64-6, DDC Docuruert AD-600 782) (Projet 7717, Task
771706) (OTS). A rovised form of the Air Force Officer Qualitying Test, AFOQ1-64, replaced
AFOQT Form G in September 1963, The new form is more casi'y admunstered and scored than
carlier forma. It contaims 542 i 'ms organized into 13 subiss!e Scores are obtained for the usual
AFOQT composites: Pilot, Navigator-Technical, Officer Quality, Verbal, and Quantitative. In addi-
tion, the test can be scored for 2 special composites (Academic and Career Potential) constructed for
use only in the AFROTC Officer Education Program. Item stadistics, relability estimates, and
distribution statistics for the composite scores are reported. The composites were scaled with
reference to equivalent Project TALENT composites. Instead of the USAF Academy candidate
Jopulation, previously used in scaling AFOQT scores, the normative base was the nationwide 12th
grade male population.

Osburn, H.G., Sheer, D.E_, Elliott, J. M., & Mullins, C.J. Validation of a carefulness test baitery
against training school criteria. March 1964. (PRL-TDR-64-7, DDC Document AD-441 947) (Preject
7719, Task 771905: Contract AF 41(657)409, University of ' louston) Assuming that Air Force jobs
differ in the exten! to which carefulness is required, a test th .t measures carefulness would be auseful
addition to the aptitude indexes of the Airman Qualifying Examination in classifying new airmen. 13
tests were selected or newly developed as possible measures to be validated against training school
criteria and instructor ratings of carefulness. Airmen in 3 courses (Communications Center Specialist,
Data Processing Machine Operatcr, Reciprocating Engine Mechanic), selected as requiring a high
degree of carefulness for successful completion, took the tests. By correlation and multiple Linear
regressiop techniques, it was found that adding the montonous detail type of carefulness test Lo the
aptitude indexes improved prediction of the training school criteria for 2 of the 3 samples. An
activity pretference questionnaire did not add significantly to predicition, while a group of nisk-taking
tests seemed more closely related to the aptitude nwasures than to the carefulness criteria.

Harding F.D. & Downey, R.L, Jr. Electronic engineer job types in the Air Force Systems
Command. March 1964, (PRL-TDR-64-8, DDC Document AD-602 447) (Pioject 6755, Task 675501)
(OTS). As a basis for developing career-progression patterns for enginecnng officers, each Electronics
Engineer working within the Systems Command completed a checklist of his job activities and a
questionnaire about appropnate training, previous experience, and the most desirable next asign-
ment. By a computenzed grouping technique, the 1664 individuals cesponding were clustered into 14
job types. Fach job type 13 described by the pattern of job actinties performed and the consensus
about deurable previous expenence and future asugnments. These descrptions show that over 70% of
the Flectronxs Frgineers work as project officers, contract managers, and admumstratory rather than
at rstrumentation and research. The comsenaus of the respondents was that R & D o engineening
management traung and experience are important prerequiutes for job ty pes such as Project Officer
and Program Admunsstrator.

McReynolds, Jane, Usc of the Airman Qualifying Examination to predict completion of boxic
framing. Aerid 1964 (PRI -TIR -84 9 DDC Docement AD442 047 (Project 7719, Task 771905}
(OTS). The rate of fadure 11 basx ‘ravung for hugh school graduates o about one-fourth that for
nongraduates. As one means of (dentifving recruts hiely to succeed, tests and aptitude mdexey of the
Asrman Oualifying Fxanunation were used 1n a multiple regremuor provedure to predict succes m
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batic training. Airmar sampics used in deriving the prediction equation included 1,767 high school
paduates and 337 nongraduates, with each sample split to allow for crom-checking. An equation
éerived from the 4 aptitude indexes applied to a nongraduate sampie provided a composite score that
cecrelated .23 with the basic training criterion. When a simplified form of the equation was . Jlied to
the scores of an independent sample of 1,696 high school nongraduates, prediction was 2 little less
accurate, but the composite continued to provide additional screening information. Score distiibu-
tions for the successful and unsuccessfid subgroups indicated that the composite score could be useful
& an additional screening procedure when Air Force quotas can’t be met with recruits who have
finished high school.

Madden, J M., Hazel, J.T., & Cheistal, R E. Worker and suptrvisor agreement concerning the
worker’s job description. April 1964. (PRL- TDR-64-10, DDC Document Ad-443 510) (Project 7734,
Task 773402). To compare worker and supervisor descriplions of what constitutes the worker's job,
an inveatory of 479 tasks, listed under 15 duties, was completed independently by 94 airmen and
their immediate supervisors. Analyses of responses in terms of tasks performed, time spent on each
task, and task difficulty led to the following conclusions. When compared to supervisons’ estimates,
subordinates did not tend to exaggerate the number or the difficulty of tasks they perform.
Supervison showed higher agreement with subordinates on a broad (duty) work level, than on a more
spesitic ({ask) work level. Agreement concerning where the subordinate spends his work time was
73% at the duty level, but was only 48% at the task level. Agreement between rupervisors and
subordinates concerning the subordirates’ jobs varied under several definitions of agreement.
Agreement was approximately 90% when defined in terms of performance or nonperformance of alt
tasks in the inventory. It was approximately $7% when defined in terms of serformance of those
tasks checked either by the supervisor or incumbent, and only 48% when defined in terms of how the
subordinate spends his work time at the task level. Since there was only moderate agreement between
supervisors and subordinates concerning the nature of the subordinates’ job, and since there was no
tendency for the subordinates to exaggerate the nature of their jobs, it is preferable to collect job
information directly from incumbents.

Gragg. D.B. Using mark-sense cards for collecting occupetional informution. April 196
(PRL-TDR-64-11, DDC Document AD-603 '08) (Project 7734, Task 773401) (OTS). This study
reports on the feasibility of automatic processing of occupational data recorded on IBM mark-sense
cards as an alternative to key punching the data written in inventory booklets. 3 administrative
procedures were used in collecting information from 367 Air Police (77XXX) incumbents.
Comparisons of accuracy, processing time, and costs were made across data-procesing methods. skill
levei, and administrative procedure. With carefully designed inventory and card formats, visua!
scanning, machine editing, and top maintenance of the IBM reproducer, the mark-sense technique was
found feasible, but more expensive than the key-punch method. The 2 administrative techniques, in
which incumbents marked whether they performed each task in the inventory before adding unlisted
tasks, chicited twice a5 many write-in statemwnts as the third technique, where incumbents were
merely to read the lsted statements beore adding write-ins. When the incumbents rated tasks for
both amount of tink spent and traming required, ive carrelation between the ratings was lowest
when the fiest ratings were not viuble duriag the second ratin.

Frochte., Dorothy A. & Jacses, L .F. Development of 3 coumscling form for wse by supervising
officers. May 1964 (PRL-TDR-64-12, DDC Document AD-603 109) (Project 7719, Task 771904;

Comtract AF 41(609)2012, Pyychological Rexesech Service, bnc.) (OTS). A counseling inZerview form
wan devised to ad wpervnory officers in making constructiw use of the officer evaluation piocedure
From reports of previcus strdl L W0 ounseling peocedurcs in both maditary and oovilian oegauzations,
100 items were select- | and categorized for Ulusson m 3 tryow forms 2 checlamt, 2 forced chowce
form, and a2 lewl-of achiewement form 1200 officers (400 for cach form) were asked to complete 2n
intervew form for one wubordinate offier and to rate the unportance of eaxn mtervew 1iem on 2
separate ttem acceplabality foem. Interview itenm were wabidated aganst the subordinate offwet’s
Owerall Rating from has most recent OFR. A revned form uwluded 6¢ 1tenm sebevied oa the basa f
vabidity and aeeptadlity fatmg 100 offwsrs compicted revwed mtemew and item acveplablty




334

335

336

AN

33s

form. The final form of 50 iteme o thus an interview guide composed of items of proven relewnce (0
success as an Air Force ofiicer. However, amalysis of raticg officers’ cornments gawe little endence of
inteiost in using such a device,

Alvord, RW. & Fwing Faye. Project 4 amalysis of USAF officer input. May 1964,
(PRL-TDR-64-13, DDC Document AD-448 084) (Project 7719, Task "~ 1904). ihe Project M file is a
comprehensive data bank covering records of a large propottion of Au Fotoe officers beginning with
those commusioned in 1955. This report relates retention data to variovs status and ability variables
for 72,000 officers enteting the Air Force from 1955 through 1962 Of these, 63.2% remained aclive
at the end of 1962. Retention rates are reported by year of entry, by procurement source, by fiying
status, by cducational achicvement, by age, by AFOQT Officer Quality score, and by career-field
amsignment. Effects of changing emphasis in procurement sources are reflected in the trends of
educational ievel and regular officer appuintmeats. Input has increased in officens with scientitic
colleee training, but loss rates have remained higher than for cther academic arexs. The expanded
Project M records provide a source for determining quality rela... .iships among the younger officers
now comprising over one-third of active ity Air Force officers.

Harding, F.D. & Merck, ] W. Markov chain theory applied to the prediction of retirement rates.
June 1964. (PRL-TDR-64-14, DDC Document AD-603 110) (Froject 6753, Task 675505) (OTS).
This paper demonstrates the feasibility of applying Markov chain theory to predict officsr retizerment
rates over selected time periods. The chain of career states is based on total years of tailitary wernce.
Possible categorization for piojecting group retirement rates is illustrated by &istnibuiing the 902
officer roster according to flyine status and according to career area. Jata are the actui changes
during the first half of 1962. Broader and more complex input information will be required to
provide projections for use in pervonne] planning.

Madden, JM. & Giorgia, M. Joyce. ldentification of job requirement factors by use of
simulated job descriptions. June 1964. (PRL-TDR-64-15, DDC Document AD-444 779) (Project
7734, Task 773402). Air Force officer jobs are cvaluated by rating a verbai job description on 10
requiremert factors. If these factors cover all the requirem ats, judgng merited pay or grade for the
job incumbent could be based on a simuiated job description presenting only the numernical ratings on
the 10 factors. To test this zssumption, 2 groups of USAF majors ranked 30 real job descnptions and
2 groups ranked simulated zscriptions in order of merited pay. Application of a multiple regression
technique to the factor values showed that error in predicting the rank-order cntenon was
significantly greater foe rankings from simulated descciptions than from the verbal descriptivie
Exarunation of mean-rank discrepancies showed that, in this particalar sam-ung of jobs, the ranking
of simulated jobs was higher for jobs clos+ly concerned with the pnmary  i=fense nussion and lower
for jobs requiring a high lewsl of scientific, professional, or techncal competence Adding ratings on
these 2 factors te the simwlated descriptions might result in judgments closer to those obtained frem
verbal descriptions.

Neel, GI., Whitelead, L K., & Bottenberg, R A. Cakulatioa of the percentage points o. the F
dutribution. June 1964 (PRL-TDR-64-16, DDC Docwuxnt AD 605 320) (Project 7719, Task
771901) (OYS) This paper reports a procedure for compuhing the cutoff F statntic (perventage
pownt), given the probability (P) and the degrees of freedom Jetermuned by the syperimental desgn
The technque involves appiying a previowly developed computing pregram to compute F l1om a tnal
value of F. From the Joctepancy between *he computed P and required P 3 new thal alue of F o3
deterruned Iteration contumies unt the trral value of F prodce: a computed probabdity acceptably
cleme to the rquired probabdity. An appendis grws the FORTRAN [sting of the computing
program.

Tepes, EC & Shaycoft, Marion F Nermative dintributions of AQE aphitwde mdexes for
high-xhoolage boys. Jaly 194 (PRL-TDR-6-17 DOC Docwnsent AD6GS 521) (Progec: 7717,
Task 771705. Contracts AF 41(657:324 and AF 41(609)]158% Amecrican Institute for Resenrch)
(OTS). The Air Force Asrman Qualiying Frammnation (AQE) vwlds 4 aptitude inderes (Tremerai,
Adrunsiratove, Meckanacal, and Flectromars) whack are wwed 1n the selective rxrntung, eniatreent
and artial mugrment of basx armen Thr report peesents dmtributoons in percentide formt of the
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four AQE aptitude indexes for nationwide groups of 12th grade boys, 18-ycar-old boys, and 1 5-year-
old boys based on cquivalent aptitude composites of Pr joct TALENY tests. Distributions are also
given for 12th grade boys by region of the country, and, for those planning to enlist immediately
after high school graduation. by the branch of the military service in which they plan to serve. These
Jata wre designad to be uselu! to recruiters as indications of the aptitude potential available to them
2nd to high schooi guidance counselors as an aid in inteipreting AQE scores achieved by their students.

Miller, R E. Predicting first year achievement of Air Force Academy cadets, class of 1964, July
1964. (PRL-TDR-64-18, DDC Ducument AD-448 480) (Project 7717, Tmk 771706) (OTS).
Applicants for each Air Force Academy class take a battery of sclection tests to establish their
quaifications. Enicring cadets take an additional battery consisting mainly of nonacademic
experimental tesis, developed as part of a program for the production of officer selection and
classificatior devices. Both batterics are validated at the end of the fourth class year against acadermuc
and nonacademic criteria. In the clas; of 1964 the criteria were the Academic Standard Score, Cadet
Effectivcness Raiing (CER), Residualized Cadet Effectiveness Rating (with respect to physical
aptitude), Extracurricwlar Activities Standard Score, iNonacademic Standard Score, and Early
Motivational Elimination. Using multiple regression icchniques, it was found that there are measures
in both the selection and experimental batteries having validity for each of the criteria. Multipl2
correlations up to .63 were obtained with the Academic Score as thie criterion, and up to 51 with the
CER. Validities are not significantly different from those observed in the class of 1963 for selection
tests common to both classes Previously observed fluctuating validities appear to have stabilized

Alvord, R.W. Project M: Data development and analyses in support of officer management. July
1964. (PRL-TDR-64-19, DDC Document AD-606 971) (Project 7719, Task 771904) (OTC). Project
M has been brcad.ned from the original concept of a limited longitudinal study of careers of Regular
officers commissioned since 1959 from selected procurement sources. It now includes all officers
commissioned from all important sources since 1955. The information recorded for each officer is
accumulated penodically for a wide iange of categorical variables. This permits description of the
total officer population for any year in terms of these variables and comparison of the characteristics
and career potential of officers frcm different procurement sources. Charts and tabulations illustrate
the kind of information available for use in determining management policy. The compreheasive data
file: may be used not only for projections on the basis of trends, but also to determine selection
factors predictive of high quality and high retention rates.

Judy, C.J. Contributiun of education to the rated effectiveness of weather officers. July 1964.
(PRL-TDR-64-20, DDC Document AD-607 635) (Project 6755, Task 675502) (OTS). This paper
compares accutacy of prediction of officer effectiveness ratings from information about educational
attzinment and from information about the officer’s military record (grade, type of commission,
source of commission, aeronautical rating). Multiple regression techniques were applied to data for
1671 weather officers. Results showed that, although military grade and type cf commission (regular
or reserve) were the best single predictors, both educational level and college major were also
significantly predictive of the officer efficiency rating. In combination with all the cther variables,
educational ievel still added significantly (.0! level) to prediction, but information about the officer’s
rollege major did not.

Viley, L. Relation of iob qualification ratings to performance ratings of basic training instruc-
tois. July 1964. (PRL-TDR-64-21, DDC Document AD-607 670) (Project 7734, Task 773404)
(OTS). Among the many studies of selection and classification instruments, few have shown high
relationship between selection tests and job performance ratings. It was hypottesized that some of
the prediction failures could anse from nuxing jobs with dissimilar requirements in the criterion Jata.
The job of tactical instructor {T1) was selected to test whether a jeb requiring all incumbents to
perform the same tasks would yield reliable performance data which would be predictable from a
battery of qualitications ratings. 55 NCO supervisors rated 527 Tls on overall job pecformance and on
45 job qualification characteristics. By multiple regression techniques, it was found that character-
istics raiings accounted for 75% of the varance in the overall ratings. 3 months later 53 of the
supervisors rerated 482 Tls. The correlation between the 2 ratings (reliability) was .72, Overall ratings
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of 309 TIs by 12 supervisory licutenants correlated .63 with the reratings. Ratings of the 45
characteristics accounted for 60% of the rerate variance and S07% of the variance in licutenants’
ratings. The findings are consistent with the hypothesis that soms of the unpredictability of job
performance ratings may be r'ue to mixing dissimilar jobs in collecting cniterion data.

PERSONNEL RESEARCH LABORATORY
August 1964 June 1958

Christal, R.E. & Bottenberg, R.A. Procedure for keying self-repori test items. August 1964,
(PRL-TR-64-22, DDC Document AD-608 066) (Project 7719, Task 771901) (OTS). Sclf-report
questionnaires  on  opinions, attitudes, and personal history are commonly used to develop
personality, attitude, and experience measures. This paper outlines a procedure for selecting the most
valid keying pattern for scoring such items to predict a success or proficiency criterion. Thers are
*r i sk
—

only unique ways in which a k-alternative item can be keyed, assuming that each

alternative is scored + 1, 1, or 0. Unique scoring patterns are presented for computer application to
ttems with 2. 3, 4, and 5 alternatives. Procedures are outlined tor generating and checking patterns for
k-alternative items. Computation shortcuts are suggested.

Miller. R.E. Predicting first year achievement of Air Force Academy cadets, class of 1965.
August 1964. (PRL-TR-64-23, DD Document AD-608 067) (Project 7717, Task 771706) (OTS).
Candidates for each Air Force Academy class are reauired to establish their qualifications by taking a
battery of selection tests. Those who are admitted are given a battery of experimnental tests as part of
a program for the development of officer selection and classification instruments. Predictive validities
are determined for both batteries at the end of the fourth (freshman) class year against academic and
nonacademic criteria of interest to Academy personnel. In the class of 1965 the criteria were the
Academic Standard Score, the Military Rating (successor to the Cadet Effeciiveness Rating), the
Extracurricular Activities Standard Score, the Composite Standard Score, and Early Mntivational
Elimination. It was found that the experimental battery contains valid tests for cach criterion, and
that the selection battery contains valid tests for each criterion except Farlv Metivational
Elimination. The experimental tests add to prediction from the selection batiery of each criterion
except the Academic Standard Score. The best multiple validity coefticients range from 31 for
prediction of Early Motivational Elimination to .60 for prediction of the Academic and Composite
Standard Scores. Tests common to the classes of 1964 and 1965 have similar validities and
dis: ribution siatistics in the two classes.

Cantrell, G K., Holdrege, F.E., DeGaugh, R.A., & Mullins, C.J. Application of a psychometric-
clinical approach to personnel selection for counterinsurgency duty. October 1964, {PRL-TR-64-24,
DDC Document AD-608 804) (Project 7717, Task 771707) (OTS). Volunteers for assignment to
counterinsurgency duty were screened by a cembination of psychological terts and interview
assessmients. The tests included measures of aptitude, ability, personality, attitude, interests, and
biographical data. In the initial phases an assesstient score was obtained by combining the ratings of 3
interviewers: a psychiatrist, a clinical psychologist, and personnel psychologist. This team rating was
used both for selection of candidates and as a criterion for validating test and personal data variabies.
Through successive regression analyses, variables not contributing to prediction of the ¢ritenion were
eliminated. The final products were 2 screening batteries that might be fieliadmuustered and scored
an officer selection battery and an airman selection battery.

Navior, .C. & Wherry, RJ., Sr. Feasibility of distinguishing supervisors’ policies in evaluation
of subordinates by using ratings of simulated job incumbents. October 1964, (PRL-TR-64-25, DX
Document AD-610 812) (Project 7734, Task 773404; Contract AF 41(609)1596, Ohic State
Uuiversity) (OTS). In this study it was found that supervisors m 4 specralties differed in the
importance they attached to selected qualifications in subordinates, when these subordinates were
known to them only by patterns of trait scores. Thus the importance of traits needed w0 a given
specialty can be assessed by using sumulated rather than actual job fncumbents. The technical
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problems considered in the statistical analyses involve some recent developments in the application of
regression tecliniques. Groups of 50 supervisors in AFSCs 43171, 43190, 64670, and 64770 rated a
set of 250 profiles of truit scores representing subordinates in AFSCs 43151, 43171, 64650, and
64750. Each supervisor assigned 250 worth-to-the-Air Force ratings, using a 9-point scale and fixed
aliotments of each value. These ratings served as criteria, with the trait scoies as predictors, providing
a regression equation for each rater (his policy). Using the Judgment Analysis (JAN) technique, the
policies were grouped, and the loss in prediction computed when moving from 50 different equations
(policies) to a single equation for a given specialty. Average predictions were high (c.g., R? = 80), and
the grouping loss small (c.g., 2 drop of .10 in R? from SO to ! equ:tion). Comparing JAN to factor
analysis techniqucs, it was conciuded that the JAN methcd was efficient, dbut that a factor strategy
method aided in qualitative interpretation of rater policies. Demographic and personal data collected
on the raters showed no meaningful relationstup to their policies.

Harding F.D. & Wong. K.KL. Attitudes and career intentions of Officer Training School
gadumtes. October 1964. (PRL-TR-64-26, DDC Document AD-610 056) (Project 6755, Task
675501) (OTS). Information about the attitudes, job satisfactions, and carcer intentions of graduates
of the Air Force Officer Training School (OTS) was obtained after the respondents had completed
about 18 months of rommissioned service. The results were compaied with findings obtained at the
tunc of graduation from OTS. Career intentions crystallized during the intervening months as the
undecided made up their minds. Consistency of opinion was shown by the fact that about two-thirds
of those who had expressed an opinion at time of graduatior still retained the same opinion.
Information obtained at tiine of graduation was still predictive of career intent, as was educational
and assignment information. An attitude measure, the Importance-Possibility Scale, showed that a
sense of accomplishment and competent supervision were rated among the most important of the 22
job attributes. Significant differences in distribution of ratings were found between the carcer-minded
and noncareer-minded groups.

Valeatine, L.D., Jr. & Tupes, E.C. Officer promoiion procedures: 1. An analysis of officer
promotion actions. October 1964. (PRL-TR-64-27, DDC Document AD452 943, all distribution
controlied by Hq USAF (AFPMFJA) (Project 7719, Task 771904). Data from 1ctions of the FY 1962
Premotion Boards for majors, lieutenant colonels, and colonels were used to estimate reliability ot
decisions and the relationship of Promotion Scores to Officer Effectiveness Reports (OERs). A series
of statistical analyses showed that: (1) the evaluations and resulting recommendations regarding
promotion are reliable; (2) from 8G to 90 percent of the decisions would have been concurred in by a
hypothetical second board; (3) the nearer an eligible is placed to the sclection cutof! score, the
greater the likelihood that the promotion decision abuut him would have been reversed by a second
hoard; and (4) while mean OER is related to Promotion Score, it has been shown that other factors
also contribute to this score. An appendix describes the method of estimating reliability of panel
scores and toard decisions.

Alvord, RW. & Tupes, EC. Officer promotion procedures: II. Feasibility of computer
applications in the promotion of USAF officers. October 1964. (PRL-TR-64-28, DDC Document
AD-453 086, all distribution controlled by Hq USAF (AFPDPCE) (Project 7719, Task 771904). This
study reviews imtial results of research designed to test the feasibility of using an electrenic computer
to assist ‘n the USAF promotion process. Mechanics of the selection process are explained and
relationships examined between information contained in officer personnel files and selection for
promotion under the existing system. Coded magnetic tape records of eligible officer groups were
analyzed to derive an ecquation for each group which, when applied to known selection folder
variables, produced a predicted promotion score for each individual. These scores were crass-validated
against board scores for 2 number of officer groups and prowed highly predictive of actual selections.
Accuracy of prediction vanies with the grade of the group being considered. Predictive accuracy 1s
most precise for those cases in the high and low score areas and less accurate for tiose falling near the
sedection cut off imposed by quota limatattons. Techniques were suggested for using computer
proceszed data to support promotion getions and to improwe selection reliabdity with a reduced net
wurkload.
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Tupes, EC., Alvord, RW., & Valentine, L.D., Jr. Officer promotivn procedures. I Incressing
the retisbility of promotion board evaluatiors. Octuber 1964, (PRL-TR-64-29, DDC Document
AD45S 410, aB distribation coutrolled bv Hq USAF (AFPUPJA) (Project 7719, Tk 771904).
While promotion board evaluation scores and tecommendations are quite reliable under the present
system, a certain degree of unreliability is present which results in the promotion of nonpremotion of
a small percentage of eligibles on the basis of factory other than past perfomumuce and potential.
Several methods are available for decreasing the small amnount of unreliataiity now present. Some of
these methods would require increasing the number of ratens per digibie, although not with an
increase in the size of Headquatters USAF boards. Others could be accomplished by a rearrangement
of evaluation proczdures with no increase in the overall numibzr of ratery. Others, by making use of
the Mean OER cr a prediction composite score, would increase reliability and at the same time permit
a reduction in the number of members per board. Any of the siggested procedures would be
expected to result in an increase in the relisbility of the final promotion recommendations, ans the
use of any two or more of them in cerobination would probably result in even highe: reliability.

McKendry, JM. & Lindssy, C. A word picture checklist for Officer Effectiveness Reports.
November 1964. (PRL-TR-64-30, DDC Document AD-€11 875) (Project 7713, Tazk 771904
Contract AF 41(609)2020, 1IRBSinger, Inc.) (OTS). A feasibility study was conductid to convert
the Word Picture section of the current Gfficer Effectiveness Report (QER) uito a checklist of
Jescriptive items. A set of OERs was tevicwed to select content areas. A checklist of 100 items was
assembled and iried cut with over 1000 raters who rated subordinats ofticers by both an OFR and
the experimental checklist. From raters’ evaluations and item analysis, 56 items were select2d for
cross validation with another 10GO raters. A high proporiion of the selected items correlated
positively with the OER ratings and about 60 percent of the raters favored adoption of the checklist
concept. Reliability of the procedure and influence of a checkdist in the official rating process were
not considered in this study.

Ebon, Jo Amnn (Ed.) Abstracts of personnel research reports: V. [964. December 1964.
(PRL-IR-64-31, DDC Document AD-610 800) (OTS). This volume includix abstracts of the 31
technical reports usued by the Personnel Research Laboratory in 1964. They cover studies in
selection, classification, and utilizztion of Air Force personnel; systematizing information flow in
support of personnel planning; methods of describing, evaluating, and structuring Air Force jobs. and
development of procedures for improving the quality of Air Force personnel.

Morh, J.E Giurgia, M. Joyce, & Madden, J M. A jol: analysis of a complex utilization ficld:
The RAD management officer. Jamury 1965, {(PRL-TR-65-1, DDC Document AD-613 476) (Project
7734, Task 773401) {OTS). Using data collection procedures developed for airman career fields, the 6
specialties i1 the R&AD Management Utilization Field were surveyed. A job inventory comgosed of
373 tash statements and & background information sheer was developed and maiied to all Air Foree
R&D Management Officars. Aralysis of 825 compieted inventeries by an iterative grouping techaiyue
allacated 675 5 the officers’ jobs to 27 job typer, each including au least 5 jobs. The dominant job
type (R&D Manager) included aearly half of the R&D Management Officers. Mest of the jok types
cut across grade lewels and organization levels. Reported nummum acaderme roquiretnents were a
bachelor’s degree with major in science o1 engindenng. Sonw vfficers consdered graduate training o
management of adrunustration desirable and some suggested additionud experience in operativna
commands. The woumbent officess averaged tmwore experence and sducation than they judged to be
minimel. Aa apperdix gives the computer printeuts of job descriptions for two of the wWentified job
types R&D Projoc Staty Officer, Foreign Technolo gy Staff Otficer

Ewing Faye & Alvard, RW. USAF afficer caresr decisions: Predictability of initial carcer
istent. February 195 PRL-TR-65-2, DDC Documeat AD-613 333) (Project 7719, Task 771904)
(CFSTH. This 1 the fimt poport of 2 longitudingd study d-.igaed o determune the predictabality of an
Ait Foice offieer’s carcer dacssion and at what stape he makes the final deviston. A sarvey sample of
newity-comrmasoned otfivers diawn from adl procurement sources comgpleted a queshionnauc
concerned with personal data and sttitudes toward an Aur Force career. Responses were vahidated
zgammst the criteoon item of stated career ntent A Key deveioped on half of the sample was applied




L1}

356

357

358

to the other half with a resulting correlation of 43 between the empirical score and statzment of
expressed career intent. Descriptions of carcer and noncareer officers emerged from response
frequencics to the personal and biographical items. More of the noncareer entzring officers are single,
had a stable home I'fe, were in the upper third of their class, attended private schools, and had a
specialized college major; more of the career officert are married, had a transient home life, began
working carly, attended state uriversitics, and were in the middle third of their class. A previously
derived “Retainability Score™ proved only moderately predictive of expressed career intentions.
Sources with the most favorable carcer-noncareer ratios were ths service academics and the now-
defunct Officer Candidate Schooi. These ratios determined at time of commissioning formed much
the same paticrn and were only slightly higher than actual retention ratios previously determined for
othes samples.

Hazel, J.T., Bourdon, R.D., & Madden, J. M. Effect of sorting procedure on ranking error.
February 1965. (PRL-TR-65-3, DDC Document AD-614 619) (Project 7734, Task 773402) (CFSTI).
Ranking it often used to provide criterion measures, although the effect of varied sorting procedures
on rnking accuracy is unknown. This ctudy investigates the efficiency of four soriing methods
varying in degree of structure. Efficiency was defined in terms of the 1bsolute difference between the
judged rank order of a series of 50 irregularly shuped figures graduated by size and the rank order of
these figures based on their physical measurement. Analysis of these errors revealed that the
procedure with the greatest restricr.on of freedem was significantly more inefficient than three iess
restrictive procedutes. With simple stimuli, there appears to be ar optimal degree of structure, beyond
which ranking efficiency decreases. Comparison of present with previous evidence suggests cfficiency
of suiting procedure may vary as a function of task complexity.

Tomlinson, Heien. Defining technical information necds for a research laboratory. March 1965.
(PRL-TR-654, DDC Document AD-614 820} (Projects 6755, 7717, 7719, 7734) (CFSTI). A
checklist survey form listed 78 areas of probable or possible interest to members of a personnel
r2search laboratory. Staff riembers responded 1o cach item by marking one of 4 degrees of interest. A
computer grouping technique was applied to cluster the 71 interest profiles in terms of common
interests. 7 groups were identified and characterized by the major overlapping topics. The tinal cluster
that included all tart members provided a listing of the topicsin terms of overall laboratory concern.
Results define the organtzation’s technical information requirements and identity specialized
consultants on acquisition ana indexing probieins.

Judy, C.J. Use of high school record information in predicting success in electronics training,
March 1965. (PRL-TR-65-5, DDC Docutent AD- 16 731) (Project 7719, Task 771906) (CFSTI).
High school record information (along with test information) was used to predict technical schoeol
performance of 433 airmen completing Air Foree courses for which a score of 80 on the Electronics
Aptitude Index was recommended. It was found that presently used informatice on the completion
of five bigh school courses is useful in adding to the prediction of a technical school grade criterion,
and that information on other aigh school courses improves this prediction sigmficantly. A further
icrease 1n the predictive utaity of high school record mtormation can be realized if level-of-
performance mformation on certain high school courses 13 added to completion data on those same
courses.

Merck, J.W. A Markovian model for projecting movements of personnel through a sysien.
March 1965, (PR.-TR-65-6, DDC Document AD-616 704) (Project 7719, Task 771901) (CFSTI A
large centrally controlled orgamzation needs an accurate progection of future personnel requirenicr s
A computer-processed mathematical model o developed which simulates movements of persor ¢l
through the system, wath the movements based on empinically denved probabilities, the tratst on
rates. Sigmficant variables are selected such as career field, length of service, grade  that dustithace
the svstermn members ma vector of states upon which a probapihty matirc operates to produce it e
estimated dutnbution of personnel at the end of the neat time 1etoval say a vear. By ateration, the
mode] can provide estunates for any number of vears in the future Proposed policy cranges (ve
accelerated promotiors) can be entered into the system to forecast ther effects In establishing a
model, the hasic decisson s the selection of vanables that will characternize the mmbers. The first
requiremient s that reliable input data be available for the current and preceding tune intervals.
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Hazel, J.T. & Madden, J M. Eviustion of officer jobs versus evaluatioa of specisities. March
196S. (PRL-TR-65-7, DDC Document AD-617 334) (Project 7734, Task 773402) (CFSTD
Evaiuation data on 30 officer specialties were gathered from 2 groups of raters for comparison with
results previously obtained when jobs were evaluated. With the same 20 factors used previously, 88
officers evaluated the specialtics on a point scale against a criterion of merited pay, and another 86
against a criterion of merited grade. In addition, cach officer rank-ordered the 30 specialties in terms
of the criterion for his group. Correlation matrices were computed based on the mean factor ratings
and mean rank-orders of specialties. Differences in evaluation results were as follows: (1) A
comparison of matrices based on jobs and specialties revealed there were more negative
intercorrelations among factors when ratings were made on specialties (32%) thar when jobs were
rated (9%). (2) For 15 factors, tests of the differences between validity coefficien:s on the 4 critena
(merited pay and grade of jobs and merited pay and grade of specialtics) indicatr:| the 4 values were
not all estimates of the same population value. (3) From multiple regression analyses to predic:
rank-order from factor ratings, more factors were found which had non-zerc weights on job-bascd
criteria than on specialty-based critetia. Because of certain advantages with jol.. and the heteroger.ity
of pay and grade levels within specialtics, jobs seem to be the preterabie units to use in a point system
of evaluation.

Lecznar, W.B. Performance on Airman Qualifying Examination by regional areas and by sex.
April 1965. (PRL- TR-65-8, DDC Document AD-617 335) (Project 7719, Task 771906) (CFSTI). To
provide an aptitude description of the recent airman recruiting population, score distributions on the
Airman Qualfying Examination were collected for the population tested from January-September
1962 on AQE:F and from October 1962-December 1963 on AQE-62. AQE-F samples were male
enlistees from each of the 10 regional areas, a female sample, and a recruiting sample drawn randomly
from nonenlistees and recruits. Th: AQE-61 samples included 2 samples of maie recruiting examinees
and 2 of women. The AQE-F data provided regional comparisons that support~d previous findings of
differences in mean aptitude irdexes. The sex findings showed that the male recruits averaged higher
on mechanical and electronics tests than the women. The recruiting population of AQE-62 averaged
higher than the AQE-F recruiting sample on all aptitude indexes, indicating that the high school
testing program of USATF Recruiting Service is having a favorable impact on the quality of Air Force
enlistees.

Morsh, J.E. Identification of job types in the personnel career field. April 1965. (PRL-TR-65-9,
DDC Document AD-622 433) (Project 7734, Task 773401) (CFSTI). A job inventory covering 11
specialties in the Personnel Career Field and consisting of 260 tasks grouped under 12 duty categories
was admimistered by mail 1o 1647 airmen 1 21 major commands. Incumbents of all skill levels
completed a Packground information sheet and rated on a S-point scale the relative time spent on
tasks. A computerized hierarchal grouping procedure applied to the time-spent data was used to
identify and describe 34 significant job types. Job types were found to cut acruss cormands and to
some extent across grades and AFRSCs. Job types wdentitied supported the present mechanized
shredout and exasting speciaities in the Personnel Career Field. Task descriptions of jobs as performed
by the several specialt.es and by groups with differing amounts of active lederal service showed that
the number and kinds of taske performed and ine time spent on them vary with incumbents’ job
type. grade, and expenence.

Tupes, E.C. AQE norms for high school seniors and Air Force training groups. May 1965,
(PRL-TR-65-10, DDC Document AD-619 346) (Project 7717, Task 771705) (CFSTI. The Auman
Qualifving I xamination (AQF) provides four aptitude indexes (General, Admuastrative, Mecharcal,
and Flectromes) which ate use i the selective recimting and mitial assignment of basic atmen Thas
report presents normative data for nationwide greups of 1 2th grade boys and 1 2th grade gatls and for
groups of airnwon sssgned te techmical trasmng 1 the Air Force. Percenule distribaiions are presented
for all 1 2th grade boys and &0 1 2th grade miris by ty pe of figh school and or curnculum . by regao 1 of
the country, and by size of aty witlun each regon. For those not enterning college after tugh schoal
graduation, percentile distabutions are shown by region of the country and by ¢ty size within each
regon. For the Air Force techmical school groups, pereentide distnbutions are presented along with
cstimates of the probabie success 12 traimng of armen at each aptitude index level
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Lecmar, W.B. & Klesch, J K. Development and preliminary validation of the Electronic Detz
Processing Test—63. June 1965. (PRL-TR-65-12, DDC Document AD-622 339) (Project 7717, Task
771708) (CFSTI). As a resu't of increasing automation of Air Force records, it is necessary to
identify airmen who can be trained to handle new ciectronic data processing equipment. The
Electronic Dsta Processing Test 63 (EDPT-63) was developed to meet this need. The test i
composed of 4 subtests: Arithmetic Reasoning, Figure Analogies, Number Series, and Verba
Analogies. This report covers the development and initial validation of EDPT-63 for technical courses
685XC and 687X0. The test’s effectiveness was compared to other posible predictors such as the
aptitude indexes of the Airman Qualifying Examination, education, and the Armed Forces
Qualification Test (AFQT). EDPT-63 was found to have substantial va'idity for all of the sampies
available. In many instances, it was the best single predictor and when its 4 subtests were optimally
weighted, they yicided a substantially higher multinle correlation than all other predictors combined.
The next most effective predictor was the General Aptitude Index of the Airman Qualifying
Examination. '

Tupes, EC. & Ksplan, Margorie N. A peeliminary investigation of rater differences in Officer
Effectiveness Reports. July 1965, (PRL-TR-65-13, DDC Document AD-622 340) (Project 7719, Task
T71904) (CFSTI). A sample of 1,790 Air Force officers was identified, each of whom had rated at
least 4 difTerent officers during 1960-1961 on the Officer Effectiveness Report (OER). The mean
OERs received by these same officers during the 1956-1959 period were used in connectior with the
1960-1961 OER ratings to obtain 4 difference scores for each of the 1,790 raters, which were
averaged to obtain an Average Difference Score. The reliability of the Average Difference Score was
estimated, and it was used as a criterion to identify rater characteristics associated with the tendency
to raie consistently high or low. The conclusions of the study were that rater differences on the OER
did exist and that these were related to certain other characteristics of the raters. However, neither
the differences nor the relationships were great enough in magnitude to be of practical value, and it
was concluded that additional research on the study of rater differences in the OER rating system was
unlikely to be fruitful.

Madden, HL. & Lecitnar, W B. Development and standardization of Airman Qualifying
Examination—64. August 1965. (PRL-TR-65-14, DDC Document AD-622 807) (Project 7717, Task
7717085) (CFSTI). This report describes the development and standardization of the 1964 form of the
Airman Qualifying Examination (AQE-64; for use in the Air Force selective recruitment and high
school testing programs. It was designed to parallel AQE-62, its immediate predecessor, and also to
capitalize on research data that indicated the predictive efficiency of the aptitude compusites could
be increased through crediting completion of certain high school subjects. Standardization of
AQE-64 was by the equipercentile inethod, but norms were tied to Project TALENT samples of 1960
rather than the World War Il mobilization population previously used. Complete statistical data on
test items, composite score distributions, and intercorrelations for TALENT and AQE subtests are a
part of the report.

Christal, R.E. Officer grade requirements project: [ Overview. September 1965
(PRL-TR-65- 15, DDC Document AD-622 806) (Project 7734, Task 773402) (CFSTI). The Officer
Grade Requirements (OGR) Project was accomplished to ceternune the approprate datnbution of
grades for Air Force officer positions. Descriptions were obtained for 79,759 officer jobs 1n grades
lieutenant through colonel, and a subset of 3,575 descrniptions was drawn from this file to serve asa
“criterion sample.” A spevial Hq USAF Policy Board, compased of 2121 colonels, was calle ! te
determune the appropnate grade for each job in the criterion sample. Subsequent analyses revealed
that (1) board members were confident i ther grade ratings; (1) board members were not buased
toward jobs 10 partwcwdar commands or specialties; (3) board members agreed wath each other
comcermning the appropriate grade lewels for particular jobs; and (4) board members did noo give
inflated ratings and &d not umply confirm curtent UMD authorzations. bach job was rated on s
Oowin merits.

Phase 1T of the OGR study involved expeesung the policy of the Hq USAF board in the form of
a mathemafical equation whach weights certan pob requurement factors demonstrated to be relevart
for grade determunation. Thi equation, which had a validity of 92 for grades awarded by the Policy
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Board to jobs in the criterion sampie, was applied to determine the appropriate grade requirements
for an additional 10,000 officer jobs. Results wete thun projected to determine the appropriate
distribution of grades {or various specialties and specialty groupings.

Kaapke, L.D., Tupes, E.C, & Alvord, R.W. A muitiple linear regression analysis of officer career
oititudes. October 1965. (PRL-TR-65-16, DDC Docuzsent AD-627 651) (Project 7719, Task 771904)
(CFSTI). A survey covering demographic, sociological, and attitudinal information was completed by
a random sampic of 5,000 junior Air Foree officers. Their responses were evaluated in terms of their
telationship 1o a criterion of expressed carcer intention. Multiple lineas regression analyses were used
to measuze the unique contribution to prediction of some of the survey items beyond that provided
by cettain “baseline” variables believed to predict career intent. A second analysis was compieted on s
subsample of officers gouped by soutce of commission and subdivided by length of commissioned
service, regular of reserve status, nonrated or rated flying status, and science-engineering ol
nomscience and nonengineering groupings. Data illustrate that career intent can be more meaningfully
evaluated in terms of membership variables than by gros source of commission grouping normally
employed. Six survey items offered the greatest unique contribution to the prediction of the
cnterion: (1) family attitude toward an Air Force career; (2) factors influencing for and against a
career; (3) effect of the offer of a regular commission; (4) challenge of th~ Air Force job versus a
civilian job; (5) the importance and possibility of achieving certain incentives and rewards as part of
an Air Force career; and (6) tne officers’ feelings about frequent change of residence.

Kaplan, Margorie N. & Abvord, R.W. USAF officer evaluation system survey: aftitudes and
experience. November 1965. (PRL-TR-05-17, DDC Document AD-628 551) (Project 7719, Task
771904) (CFSTI). More than 2,200 Air Force officers from 38 bases in 6 commands were intensively
surveyed as to their knowledge, attitudes, and opinions about the officer evaluation system. In many
areas, significant differences were found between commands, grades, duties, regulai/reserve officers,
and flying status groups when reactions of these groups were compared to reactions of the total
sampie. Analysis of the atlitudes revealed by the survey indicated that although the majority of
officers are satisfied to some extent with procedures now utilized in the evaluation system and the
performance ratings they have received, a substantial number seemed to be in favor of a number of
changes. By and large, this trend s related to grade -the higher the grade, the greater the satisfaction
with the status quo.

Hazel, J.T. Officer grade requirements project: 1l Job descriptions, sample selection, and
criterion board. November 1965 (PRL-TR-65-18, DDC Document AD-629 575) (Project 77 34, Task
773402) (CFSTI). The Officer Grade Requirements Project was undertaken to determine an optimal
Air Force officer grade structure, stated in terms of the number of officers required in grades
lieutenant through colonel. Due to 1ts scope, several reports are necessary to explain the project. The
first report of the senics gave the purpose, phases, and a description of the mwethod and prelinunary
findings. The present report desribes in detad the three following steps of the progect: (1)
developrwnt of 2 switable tormat and collecton of standard:zed job descriptions of the work
performed by approximately 30,000 officers, (2) selection of a cnterion sample of 3,373 descrptions
representing all levels and ty pes of officer jobs; (3) selection and conduct of a Headquarters USAF
Poixcy Board to prowide criterion measures (grade ratings) for the job sample.

Tomdinson, Helen. (lassification of informatioa topis by clustering intercst profiles. November
1965 (PRL-TR-65-19, DIX Ducumsent AD-628 597) (Progect 6755, 7717, 7719, 7734) ((FSTD). A
computer program was applied to clwster indexung termm mnto feld-of-interest categorres, defined by
responses of staff members of 3 personnel research laboratory Thas provides a practical wheme for
dovumeat clawusfwaton. The method clusters successiwely pairs of topuws that have the highest
probabuity of beug matked together By the scientist as both beng of mterest or mether one of
interest Ten fields of iaterest related to the group mumion were identified by thas hserarchal groupeng.

Tupes, EC. A method for establishing USAF Recruwiting Service group emlintmext objectives

based om aptitede and interest charx terntics. November 1965 (PRL-TR-65-20, DIX Document
AD-629 574) (Progect 7717, Task 771705) (CFSTI). Frlutment objectives are peesent!y aaugned by
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the United States Air Force to cach of its Recruiting Groups on the basis of the proportion of the
Zeneral population residing in the area covered by th:t group. In the present report, information is
presented concerning differences in the aptitudes and willingness to serve in the Air Force of
potential enlistees in the Recruiting Groups. A method is illustrated whereby enlistment objectives
are established which take into account such differences with the result that each Recruiting Gioup s
given a2 more equitable share of the total enlistment quota. A further revision is suggested which
would permit cach Recruiting Group to subdivide its own enlistment objectives on the basis of the
sizes of the cities and communitics within its recruiting arca.

Mifler, R.E. Predicting fiest year achicvenient of Air Force Academy cadels, class of 1966
December 1965, (PRL-TR-65-21, DDC Docwment AD-630 $16) (Project 7719, Task 771904)
(CFST). Candidates for admission 1o cach Air Force Academy class are required to demonsteate theis
qualifications on a battery of seection tests. Qualified candidates who enter the Acaden.v ase givena
battery of experimiental tests upon entry as part of a program for the development of offizer selection
and classification instruments. In the class of 1966, a subset »f experimental imstruments was moved
into the fiddd and given a2 trial under selection conditions. Another subset was administered to
sclectees prioe te entry. All selection and experimeiital tests were validated against criteria which
became available at the end of the fourth class (freshman) year. Criteria used were the Academic
Standard Score, the Military Rating, the Extracurricular Activitics Standard Score, tne Composite
Standard Score, and Early Motivational Elimunation. [t was found that the expenmental battery
contains tes® valid for cach criterion and that the selection battery coatains tests valid for each
criterion except Early Motivational Elurunation. For every criterion except the Academic Standard
Score, some set of cxperimental tests was found which added significantly to prediction from the
sclection battery alone. The best multiple validity coefficients for each criterion ranged from 32 for
Early Motivational Elimination to .59 for the Academic Standard Score. The best multiple va'idity
for the Military Rating was .48 Tests given to the classes of 1965 and 1966 had similar validities and
distribution statistics in both classes.

Moesh, J.E. Evolution of a job inventory and tryout of task rating factoss. Decciber 1965.
(PRL-TR-65-22, DDC Document AD-629 573) (Project 7734, Task 773401) (CFSTI). The results of
surveys of the Personnel Career Field conducted in 1959, 1961, 1963, and 1964 are reported.
Improvements in inven{ory content and format and in adnunistrative procedures were incorporated
with each successive survey. In the last two surveys incumbents compieted a background information
sheet and rated the relative time spent on fasks. A computerized hierarchal grouping procedurs
applied to the time-spent data was used to identify and describe job types. In the 1962 survey 35
sigruficant job types were fouad. In the 1964 survey 34 job types were identitied. Job types tend to
cut across commands and to some ext*nt across grades and specialties. In the 1964 survey, in addition
to relative time spent. subsamples of incumbents used four other sk rating factors: techmeal
assistance iequired, frequeney of performance, difficulty of learning by an-the-job traiming, and
traming emphasis. Results of the trvout of these 1atings are also reported.

Elson, Jo Ana (Ed) Abstracts of pemonnel rexearch reports: V1. 1954-1965 December 1965,
(PRL-TR-65-23, DDC Document AD-636 o07) (CFSTD. This volume mwcludes abstracts of the 374
technwal reports nsued by the Pemsonnel Research Laboratory Janaary 1934 through December
19635, They cowver studies 1n selection, classifration, and utidizatror of A Force personnel,
systemiatuing mfotmalion flow w1 supeort of personne planmung, methods of desenibing, evaluating,
and structuring Air Foree 1obs and development of proceduses for improving the quality of Air Force
personsel

Madden, HL. & Toper E (. Eitirating reading abidity level from the AQE gencrma! aptitude
wcdes. Februoey 1966, (TRL TR-6b-{, [HX Document AD-632 152) (Project 7717, Tank 771708)
(CFSTI). Conwryon tables are peerented for estunating reading achsevement (reading grade level as
measuted by the Cabiforna Alluevement Tert and walsd score as mwsasured by the Daves Readine
Test) from the AQF General Aptitude Index. Destnbubions of estunat :d reading grade are shown for
MOM-PEIOLIEIVICE Armen entering the Aw Force 1n 1964 and 1965 for the total group and for
sebgroups splt on years of sdwatwon compteted Ditrcbations of estumated reading grade are abse
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presented by career field for airmen assigned to 29 career fieids. It was pointed out that s wide range
of reading ability was found within cach carcer ficld and that the carcer fields differed considerably
with respeci 1o average reaGing ability. Implications for writing cf Career Development Courses and
teachnical manuals were discussed.

Masaey, Iris H & Mullins, CJ. Validotion of the recruiter-micsmen sclection test. Februwary
1966. (PRL-TR-66-2, DOC Document AD-632 358) (Project 7719, Tk 771906) (CFSTY). An cight-
test cxperimental batiery for sclection of recrwtcrsalesmen was administered to 210 students taking
the Recruiter Course at lackland AFB. An interim operational battery (the Recruiter-Salesman
Sciection Test-63) was constructed, using the results of the preliminary testing of this small sample.
Admunistration of the cight-test expericental batlery was continued, however, uata approximaiely
1000 tecruiter-salesman couese students had been tested. Backgrouad variables of age, education,
marital status, sumber of dependents, langth of military service, and AQE scores were combined with
the test vatiables and snalyzed to determine possibility of greater predic.ive power of other
combinatiom of variables or of different weights for variables alteady includeo in the RSST-63. The
predictor variables were correlated against school success and agairst a feld rating criteriou.
Approximately half the group was used as a computing sample and the remainter as a cros-volidation
sample. Results indicated that the tests of the RSST-63, weighted as onginahy described, predict
pass/fail in Recruiter School as well as it can be predicted (r = .21) by any commnation of the
variables used in this study. No combunation of these variables predicts field ratings. It is doubtful
that 1y predictor will be found () be valid against available field criteria.

Hazel, J T. & Cowan, D K. Evaluation of airman jobs by four categories of raters. June 1966.
(PRL-TR-66-3, DDC Document AD-640 567) (Project 7734, Task 773402) (CFSTI). To investigate
differences between rater groups in their evaluation of airman jobs, four groups of raters each
evaluated a sample of 20U airman job descriptions. The groups conssted of senior NCQOs, licutenants,
captains, and field grade ofticers. The jobs were evaluated in terms of merited grade, merited pay, and
the relative importance of five job requirenwent factors. Within groups ¢ach job was evaluated by five
raters and across all groups bv 20 raters. The raters also indicated their confidence in the grade level
ratings they made.

The anmalyses used to comparc the four groups were concerned with differences in means,
ditnbutions, vanabdity, and relablity of ratings and the predictive effwiency of the five jub
requicement factors. These analyses revealed two statistically significant (P < .01) differences among
groups. The mean of the grade ratings by semar NCOs was higher than cach of the officer means, and
the feld grade cifcers expressed greater confidence 1n therr assigned grade ratings than tie other
groups. However, the MCO dutference seemed of Lhittle practical consequence, and there was agresment
among the groups with regard to the reliability and homogeneaty of assigned ratings, and the level of
predctive efficiency of the five job requarement factors. The present findings support the us¢ of a
composite group of raters to evaluate airian jobs,

Pasey, GE & McLaurn, W A Perceptual-psychonmwotor tests in aircrew selection: histoeical
review and aivaaced comcepts. June 1966 (PRL-TR-664, DDC Document AD-636 606) (Project
7719, Task 771904, Contrxct AF 41(609) 1796, The Lockheed (evegia Company) (CFSTI. This
report rewewy the literature reflecting the employient of perceptual pyvchomotor tests for selectron
of arcrew members e World War I and provides beltavioral comcepts For consideration as posuble
future test developmaent sieas The review conuders the use of thght experence as well a3 perceptual.
poychomotot screeruny devices and comments on the results of the peograms o which such
sxpenemee s mtentionally used The fundamental inportanes of ¢ntenon definuton to developaert
and vaidaton of selection devices 13 Hwwssed Revent resear-h s reviewed leading to the demimton
o bekavioral comcepts tevormmended for conmdstation as principles on whach new  perceptual
poychomotor tests may B based he mwnins of umple tests a5 opposed to complex testy m whach
mume rods facsts of performanes are comeoursently assessed ars conmdered and the latter approach
reomerended Fofersmees ave warladed 10 suppost of the review and (ritrgal derm are anmertated
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Miller, RE. Development of officer selection sad clamification tests—1966. Jume 1965,
(PRL-TR-66-S, DDC Document AD-63* 237) (Project 7717, Task 771706) (CFSTI). Two new tests
for use at the officer and studest offizer level were constructed for implermentation in fiscal year
1966. These asc the Air Foroe Officer Qualifying Tesi 66 (AFOQT) and the AFROTC Pye-Enroliment
Test-66 (PET). The formes succeeds AFOQT-64 1a U nonmal two-year teplacement cyde and closely
tesembla AFOQT-64 in foomat, type of cosient, and peocedures for comstruction and
standardization. It yidds Plot, Nawgeror-Technical, Officer Quality, Verbal, and Quantitative
somposile soras. Standardization was acce aplished with reflcrence to the Project TALENT battery
in 2 mennct which permits ceisting scores on the new test form to performance of Air Fotce
Acaderry candidates and 12th grade males. A similar puocedure was used in standardiziag AFROTC
PET-66. This test is sa adeptation of the forme: Precomumission Screening Test62. Ik yiclds a total
scorc based on verbal and gantitative iters. B is inteaded as 2 screening device for college (reshmen
who apply for the AFROTC program.

Morsh, J E. Job types identified with aa inventory comstructed by dectronics .ngiacess. Jum
1966. (PRLTR-66-6, DDC Docusmnt AD-645 056) (Project 7734, Task 773401) (CFSTI). Using
dats collection procedutes set forth in Air Force Maaual 35-2, the Electronics Eagineer Air Force
officer specialty was surwyed. A job inveatory developed by officer incumbents at Wright-Patterson
Air Force Base was composed of 117 (ak statements and a Background Information Sheet. The
inventory was completed by 673 eluctronics enginesring officers i~ || major air commands, over 80
per cent of the officers being in the Air Force Systems Command. Analysis of the survey data by
means of a hierarchal grouping lechnique allocated 575 of the officers’ jobs to 18 job types, each of
which included at least five members. Expected job U pes reflecting shredouts authorized in 1964
were not found. Field grade and company giade officer were grouped together in all except three job
types. Job types tended also to cut across commands nd organizational levels. Entry level and fully
qualified Elcctronics Engincers performed essentially the same work activities. The p.  of the job
allocated to planning, directing, superviung, and ¢ ordinating duties increased with grade, but
allocation decreased with grade for evaluating and performing duties. Computer printouts of the
definitive tmks for officer grades surveyed and for the 17 job types identified are shown in
approprial ; tables.

Malden, HL., Valentine, LD, Jr. & Tupes, EC Comparson of the asirman qualifying
cxaminstlion with the differen.ial aptitude tests. July 1966, (PRL-TR-66-7, DDC Document AD-639
238) (Project 7719, Task 77190 (CFSTI). In the high school testing program of the USAF
Recruiting Scrvice, there i3 occasional reference to the relationsiup between tae Airiman Qualifying
Examinstion and civilian tests. Information in this area can be useful in the hands of guidance
counselors. This report contains data on the relationships between the Differential Aptitvie Tests and
the Airman Qualifying Examination. Tables are presented which can be used to estim (¢ DAT scores
from the AQE aptitude indexes or to extunate AQE zptitude indexes from DAT scores. R appeans
that the AQE and DAT mwasure essentially simular abdities.

Hazel, J T. Comparinon of merited grade and skill kevel ratings of asirman jebu. Aupust 1966,
(PRL-TR-66-8, DOC Ducunmnt AD-645 054) (Project 7734, Task 773402) (CFSTD. Two hundeed
arman pob dewnplions were evaluwated by semsoc NCOs, company grade offens, and feld grade
offwers m terms of mwrited skill level, mwrited grade, confidence 111 assagred grade ratmgs, and extent
to which five job requurement facton were demanded Compansoas were made to detertune group
differences m skill kol ratmgs and the relation Detween mented grade ratusgs and skoll bevel rating of
astrmaan jobs.

The group Efferemves obserwed were matustwallv mgraficant m two npects. The skl level
ratmngs of the NCO group were maore reliablie than those of the officer groups, and the mwan of the
NCO skill ratinge was lacger than the nwam of ‘he ratings grven by officen

Twe statstaally sagmfaant &Gfferences were obtuned whas indocated that meerited grade wm
mperoe to merted skl ewd 3 2 criteron m arman pob evaluaton The merited grade ratungs were

mwore refable than the merted skl leve' aungs. and the tevel of predactore offacsemwy of Jve pob
reguerement factor was et for 2 neried grade criterion
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Brokaw, L.D., & Giorgia, M. Joyce. Developmest of benchmark xales for Air Force officer
position cvalustion. Septessber 1966. (PRL-TR-66-9, DDC Documeat A/D-645 055) (Project 7734,
Task 773402) (CFSTI). This study provides a refinsment of the procedures previously developed for
the determination of \he appropriste distribution of officer grades ¢ the Air Force to permit
application of the same position evaluation procedures 1o individual officer positions. A scale of
denchmark jobs with tithes of estabished successive levels of requiserne als was used to derive 2 37t of
job requitement factoe scules. Thae scales wee applied to 1000 Air Foroe officer pmition
descriptions colected and previously applied in the Officer Grade Rexpuitements Study. Comparson
of rating distributions bescd upon adjective scales and the benchmark scales revealed lower mean
values, larger standard deviatioms, and supetior zero-otder validity of the ratings based on the
berchmatk scales. The peedictive efficiency of optimal compusites of the benchmark scales was
cquivalent to that of the adjective scales. A set of integer weights for use in ficld application of the
equations was derived without significant loss of validity

Hazel, J.T. Merited grade versms metited pay rankings of sirmsa jobs. October 1966.
{PRL-TR-66-10, DDC Docurient AD-649 765) (Project 7734, Task 773402) (CFSTI). Tha study
used [wo approaches to determine whether the merited grade and menited pay rankings of airman
jobs differ significantly. In one approach the same group of raters judged 200 airman jobs on both
merited grade and merited pay. In the other approach two different groups of raters judged thre
ame 200 jobs on oaly one of the dimensions, cither mented grade or merited pay. There was no
evidence to indicate that airman jobs are ranked © 2 significantly different order in relation to
merited pay and grade. Rather, there was a highly significant level of agreement between the two sets
of ranks for both the intrarater and independent group analyses.

Morsh, J E., Archer, W B & Kudrick, HM. Occupational survey of veterinary carcer ladders.
September 1966. (PRL-TR-66-11, DDC Document AD-663 872) (Project 7734, Task 773401). A job
inventory covering six specialtwes in the Veterinary and Laboratory Animal (areer Ladders, and
consisting of 256 tasks grouped under |1 duty categories, was administered to 327 airmen in 14
major air commands. Incumbents of all skill leveis completed a background information sheet and
rated on a 7-puint scale the relative time spent oa tasks. Ths airmen also indicated on a 7-point scale
the length of time they had spent on the job before first performing each task. Job descriptions are
presented for 22 groups selected acording to background information vanables, including 6 specialty
groups and 10 groups with differing lengths of the 13 significant job types identified by !¢
automated job clustering program, and the composte job dewnption of the total sample are also
pven. A group overlap matrix shows the snulanty of groups in terms of time spent on tasks.
Summary tabies indiate the percentage of members in eaxch group who perform each task and the
average percentage of time spent on each task by group members. Group differercs descriptions are
given for certain specialty groups. Lustributions of background vartables for the total sample and for
specialty groups and job types are also presented. An analyss of work cxpenence shows the average
tume spent on the job by group members before performung tasks. In Appendix 1, tables list the entire
sample surwyed in termy of background wformation, present work asugament, and orgamzation and
base. The inventory of dutres and tasks used in the survey o scluded n Appendix 2

Archer, W B Computation of group job dexcriptions from occwpationa! survey data. December
1966 (FRL-TR-66-12, DDC Document AD-653 543) (Projeci 7734, TAsk 773401) (CFSTI). The
analyus of accupational mewey data 5 demwnstrated in detadd, wnng munsature sxammnples. Beginming
with t'< respoeses of 10 iumbents to 3 pobd inwentory coassting of 10 task statement., compuoerte
pok domcriptaons are derrwed for (2) spectal groups of meumbents, sehected va the bans of background
e mation dats, and (B) job type menbers, identdicd By an automated pob dwstenng program
Compuater outpats From both types of analyzes are tiustrated and explatned

Wikey, LN Dexcribing 2nran pecformance m the adnunistrative caveer iadder by identifying
Jetterns of trait ratings. November 1966 (FRL-TR-66-13, DDC Docwment AD-653 $44) (Progect
T34, Task T73404) (CFSTI). Trxt natumgs were wed to aoewnt for the wanamce m asrtan
perforriance reports 2ad i overall experimertal perfornwoae ratungs  Aumsen n the admanmtratowe
cacver ladder, DAFSUs 0230, 5O ™0, 2ed "MW, accom all cormmeands, were rated By siperaisoct o
overall perfermamee and o 65 traets Carrent owerall mrmax pecformasve repoets ( APRs) were
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obtained from base records. Among the 2,606 sets of ratings with complete data, 1,082 individuals
were evaluated twice, representing personnel rated by two supervisors. Broken down by skill levels,
the smallest N was 140, for 9-level men who had been rated twice. Using data undifferentiated by
skill in which 2 man might appear twice if so rated, trait ratings accoanted for 70 per cent of the
varianice in experimental performance ratings and about 43 per cent of tiie variance in APRs, after
grade was removed as a predictor. When data were sorted by skill level, prediction held up in all ski'ls
except DAFSC 70270, where it dropped to 60 per cent. Patterns of traits which were more predictive of
performance in one skill level than another were found, and these patterns could be sensibly
interpreted in terms of the expected demands of the jobs. In a cross-validation against different raters,
the predictive advantage of selected patterns was found to be statistically significant for the S-, 7-,
and 9-skill levels. The study is discussed in terms of its implications for criterion development,
particularly in respect {o its place in the sequence of current criterion researcir studies.

Miller, R.E. Relationship of AFOQT scores to measures of success in undergraduate pilot and
navigator training. October 1966. (PRL-TR-66-14, DDC Document AD-656 303) (Praject 7719, Task

. 771906) (CFSTI). Scores on the Pilot, Navigator-Technical, and Officer Quality composites of the Air
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Force Officer Qualifying Test (AFOQT) were compared with measures of success in undergraduate
pilot and navigator training. The samples consisted of 4,993 student pilots and 2,132 student
navigators who entered training over a period of approximately two years. Each sample was
subdivided according to source of commission and, in the case of the pilot sample, by type of aircraft
and curriculum. Correiations of AFOQT composite scores with criteria of success were computed
within each of 16 samples and subsamples thus defincd. Criteria were training grades and graduation
vs. elimination by various categories. Selected validity coefficients were corrected for range restriction
in 4 samples.

In general, there was good prediction of training grades, academic elimination, flying deficiency
elimination, and elimination for all reasons zombined. Elimination for inotivational reasons was
predictable in some groups. Mititary elimination occurred infrequently but was negatively predictable
in the total navigator sumple.

Hoggatt, R.S. & Christal, R.E. Officer grade requirements project: lI. Analysis of criterion
board rating behavior. November 1966. (PRL-TR-66-15, DDC Document AD-676 647) (Project 7734,
Task 773402) (CFSTI). The Officer Grade Requirements project was accomplished to determine the
appropriate distribution of grades for Air Force officer positions. Descriptions were obtained for
79,759 officer jobs in grades licutenant through colonel, and a subset of 3,575 descriptions was
drawn from this file to serve as a criterion sample. A special Hq USAF policy board composed of 22
colonels was called to determine thie appropriate grade for each job in this criterion sample. Previous
analyses have revealed that about 92 per cent of the grade-rating variance was associated with rater
agreement, leaving only roughly 8 per cent of the total variance unexplained. This unexplained
variance, which is normally reported as error variance, is asscciated with disagreement among raters
concerning the appropriate grade levels for jobs. In the present study, an attempt was made using
regression analysis to account for rater disagreement in terms of variables associated with the raters
and with the rating situation. For example, it was hypothesized (a) that certain ratery would
contribute more variance to the disagreement vector than would other raters; {b) that more
disagreement would be associated with the first day’s ratings than with ratings collected on
subsequent days; and (c) that more disagreement would be associated with jobs in Iess familiar areas,
such as scientific and engineering, than with jobs in morz commonly known areas. In all, 81 such
predictors were hypothesized and tested. Only 6 per cent of the rater-disagreement variance could be
accounted for, which is statistically significant but leaves most of the differences in ratings
unexplained. Even so, the recults are of considerable consequence. For example, there is no evidence
that the CCG™ Criterion Board members should have been given a “warm-up” day prior to the
collection of the ratings actvally used in determining the appropriate distribution of grades for Air
Force officer positions.

A second goal of the study was to account for the variance in the raters’ level of cofidence in
their grade ratings. Approximately 22 per cent of this variance could be explained with predictors
associated with the raters and the rating situation.
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Hazel, J.T., Christal, RE., & Hoggatt, R.S. Officer grade requirements picject: IV.
Development and validation of a policy equation to predict criterion board ratings. November 1966.
(PRL-TR-66-16, DDC Document AD-659 125) (Froject 7734, Task 773402) (CFSTI). The Officer
Grade Requirements (OGR) Project provides a scientific procedure for determination of the
appropriate distribution of officer grades, lieutenant through colonel, required by the Air Force.
Because of its complexity the project was conducted in three phases and is reported in several papers
(OGRs 1, 11, and IIl in PRL-TR-65-15, 65-18, and 66-15). This report offers detailed information
concerning the derivation of a policy equation to reliably and accurately estimate the grade ratings
assigned 3,575 jobs by a Hg USAF Criterion Board.

The jobs in the ciiterion sample were evaluated in terins of merited grade and ten job
requirement factors by 1,246 majors and lieutenani colonels in the field. From a list of 181
predictors the final OGR policy equation was derived through the computation of 343 multiple lincar
regrossion problems. The data from these analyses indicated that the final policy equation was
parsimonious, highly reliable, and efficient in predicting the grade ratings assigned by the Criterion
Board. These findings justified proceeding with further efforts necessary to determine the totai
distribution of Air Force officer grade requirements.

wiley, L.N., Jenkins, W.S., Cagwin, L.P., & Kudrick, HM. Job types of communications
officers, DAFSC 3034. November 1966. (PRL-TR-€5-17, DGC Document AD-658 025) (Project
7734, Task 773404) (CFSTI). A job inventory was constructed to cover the tasks of the
communications officer, DAFSC 3034. This inventory was administered to all available
communications officers and officers in closely related activities during the spring of’ 1962. Of the
1,204 inventories analyzed, 1,043 were completed by officers in DAFSC 3034. Others were
completed by officers in related specialties. Tasks were checked only if they were performed by the
respondents. Task grouping analysis resulted in 19 job types. Two of these, comprising 189 and 90
officers, were quite similar to DAFSC 3034 officers as a whoie, and a third type of 80 officers
emphasized the maintenance aspect of the specialty. Smaller distinct job tvpes could be readily
recognized and given appropriate job titles.

Miller R.E. Predicting first year achievemnent of Air Force academy cadets, class of 1967.
November 1966. (PRL-TR-66-18, DDC Docurient AD-660 121) (Project 7717, Task 771706)
(CFSTI). Qualifications of candidates for admission to the Air Force Academy are demonstrated on
a battery of selection tests. In addition, qualified candidates who are admitted to the Academy are
administered a batter; of experimental tests upon entry. This battery is part of a continuing program
for the development of officer selection and classification instruments. For the classes of 1966 and
1967, a subset of these experimental tests was administered with the selection tests under operational
conditions, and a second subset was administered to selectees prior to entry. All selection and
experimental tests were validated against criteria which became available at end of the fourth class
(freshman) year. These criteria were the Academic Standard Sccre, the Military Rating, the
Extracurricular Activities Standard Score, the Composite Standard Score, and Early Motivational
Elimination. Tests common to the classes of 1966 and 1967 tended to be somewhat more valid in the
class of 1967 for the saiie criteria. For each criterion except the Academic Standard Score, some set
of experimental tests was found which contributed uniquely and validly to the predicted criterion
variance in the context of the selection tests. The highest multiple correlations found were .66 for
prediction of the Academic Standard Score, .53 for prediction of the Military Rating, .46 for
prediction of Extracurricular Activities Standard Score, and .29 for prediction of Early Motivational
Elimination. The Composite Standard Score was found to correlate highly with the Academic
Standard Sccre and was not used as a criterion for multiple regression analysis. Zero-order validities
for prediction of this criterion ranged up 1o .52,

Morsh, J.E. & Christal, R.E. Impact of the computer on job analysis in the United States Air
Force. October 1966. (PRL-TR-66-19, DDXC Document AD-656 304) (Project 7734, Task 773401)
(CFSTI). In keeping with present trends coward the automation of personnel information, the Air
Force method of job analysis provides for the exploitation of advances in electronic computer
technology. Computer capability is applied not only in the analysis of job inventory data but also in
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the construction, administration, and publication phases of the procedure. During inventory
construction the computer is used to prepare alphabetic lists of tentative task statements according to
pertinent key words. This grouping by topic facilitates the détection of redundancy and insures the
elimination of duplicate statements. In the administration phase, the computer selects the required
sample of job incumbents from current personnel rosters maintained on magnetic tape. In addition,
the computer prints names and addresses on appropriate labels to attach to inventories for mailing. It
is in the area of occupational data analysis, however, that the computer makes its most impressive
impact. By application of a complex program consisting of over 50,000 instructions, those
incumbents in a survey sample who perform essentially the same job are grouped together, and a job
description composed of duties and tasks is published for each such job type ideutified. The
computer also lists information available for each case and rcports means, standard deviations, and
distributions of values for specified variables. Composite job descriptions may also be obtained for
any group defined in terms of job-related variables such as grade, specialty, years of experience, or
specialized training. Other programs compute and generaie tables showing group similarities and
group differences, thus providing a condensed picture of interrelationships or revealing dissimilarities
among job types or other groups. And finally, a program selects and arranges the job descriptions,
tabular outputs, and explanatory text materials in any desired order and publishes the complete job
analysis survey report.

Barlow, Esther (Ed.) Abstracts of personnel research reports. VII. 1966. December 1966.
(PRL-TR-66-26, DDC Document AD-666 419) (CFSTI). This volume includes abstracts of the 20
technical reports issued by the Personnel Research Laboratory in 1966. Thcy cover studies in
selection, classification, and utilization of Air Force personnel, systematizing information flow in
support of personnel planning; methods of describing, evaluating, and structuring Air Force jcbs; and
development of procedures for improving the guality of Air Force personnel.

Christal, R.E. Selecting a karem—and other applications of the policy-capturing model. Maxch
1967. (PRL-TR-67-1, DDC Document AD-658 025) (Project 7719, Task 771901, Project 7734, Task
773402) (CFSTI). This paper describes how a mathematical equation, derived with the fixed-X
multiple linear regression model, can be used to define and implement the policy of an individual or
rating board. The model, which has been discussed in previous papers, is described in easy-to-follow,
noa-technical language. Several applications of the model are presented.

Mullins, CJ. An attempt to predict automobile accidents among Air Ferce personnel. July
1967. (PRL-TR-67-2, DDC Document AD-660 122) (Project 7719, Task 771906) (CFSTI). An
attempt was made to find test variables which would add significantly to the variables of age, miles
driven, and aptitude in the prediction of automobile accidents. Of 40 test variables investigated, not
one offers much promise as a useful predictor. Number of miles driven was the only substantial
accident predictor. Knowledge of previous driver training did not predict accidents.

Ward, J.H., Jr., Buchhorn, Janice, & Hsll, Kathleen. Intrecduction to PERSUB. August 1967.
(PRL-TR-67-3 (I), DDC Document AD-660 S578) (Project 7719, Task 771901) (CFSTI). Four
examples of the application of the PERSUB subroutine system to data analysis problems are
presented. Examples of all sieps involved in data preparation, flow chart ¢f computational steps,
coding of program instructions, compiling and execuiing the program are presented in detail. Tiie
listing of each program with corresponding results is presented. A second version of each program
containing extensive comments is also included.

Ward, J.H,, Jr., Hall, Kathleen, & Buchhorn, Janice. PERSUB refcrence manual. August $967.
(PRL-TR-67-3 (II), DDC Document AD-660 579) (Project 7719, Task 771901) (CFSTI). This report
describes the PERSUB subroutine system. PERSUB is a set of matrix-oriented subtoutines developed
primarily for the purpose of providing the rzsearcher a maximum of flexibility in designing a
sequence of analyses to be carried out on research data. With a few minor excepiions, the system is
written entirely in FORTRAN. The report contains a listing of the source program and a brief
description of each subroutine. The system was originally develcped for use ona 16K IBM 704G with
two channels, three tape units per channel, and one disk unit. It should compile and run with few
modifications on any similar configuration with a larger core or aduition peripheral units.
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Mullins, C.J. Prediction of success in instructional programmer school. August 1967.
(PRL-TR-67-4, DC Documcnt AD-660 132) (Project 7719, Task 771906) (CFSTI). Twenty-six
predictors of student success in learning the techniques of programmed instruction were investigated
against four criteria of school success. One of the most predictable of the foar criteria was the typical
stendard of training, the final average grade. Three predictors predicted this criterion in a cross-
--alidation sarnple at a rather high level (R =.56). Validities of these predictors are presented.

Vitola, BM. & Madden, P.L. Deveiopment and standardization of Airman Qualifying
Examination-66. August 1967. (PRL-TR-67-5, DDC Document AD-661 996) (Project 7717, Task
771705) (CFSTI). This report describes the development and standardization of the 1966 form of the
Airman Qualifying Examination. Descriptive data and statisticai characteristizs of AQE items and
subtests are presented, as weil as intercorrelations among Project TALENT tests and AQE variablies.
The report was designed as a reference source to be used in the Air Force's selective recruiting
program and to provide information to guidance counselors in the high school testing program.

Tupes, E.C., Bottenberg, R.A., & McReynolds, Jane. An analysis of certain methods for
increasing the validity of the Airman Qualifying Examination for the classification of basic airmen.
August 1967. (PRL-TR-67-6, DDC Document AD-661 997) (Project 7717, Task 771705) (CFSTI).
Screening and initial assignment of non-prior-service enlistees in the United States Air Force 1s based
primarily on rclative standing on any one of four aptitude composites, each derived by a simple
summation of scores on certain subtests of the Airman Qualifying Examination (AQE). The present
report describes a study designed to determine the increase in validity for prediction of performance
in technical training courses which might be obtained by the use of (a) ap.itude composites derived
from optimally weighted subtests along with additional informiation, or (b) separate aptitude
composites derived for each technical course, or (c) separate aptitude composites derived for enlistees
from different geographical areas, or {d) various coinbinations of these vi.riables. Data from 46,000
enlistees and 88 technical courses were anaiyzed. §¢ was concluded that both the addition of
irformaticn to the aptitude composites and the utilization of separate compuosites foz each technical
course would significantly iactecse the validity of the selection and classification system.

Madden, H.L. & Valentine, L.D., Jr. Conversion tables for Airman Qualifying Examination and
employee aptitude survey scores. August 1267. (PRL-TR-67-7, DDC Document AD-661 998) (Project
7719, Task 771906) (CFSTI). In the high school testing program conducted by tiie USAF Kecraiting
Service there is occasional reference to relationships between the Airman Qualifying Evamination and
certain civilian tests. Information concerning tiiese relationships can be useful to guidance counselors.
This report contains data on the relationships between the Employee Aptitude Survey and the
Airman Qualifying Examinaticr:. Conversion tables for estimation of EAS scores from AQE aptitude
indexes and subtest scores are presented, as well as tables for estimation of AQE aptitude indexes
from EAS scores. The two batteries appear to measure essentially similar abilities.

Vitola, B.M., Valentine, L.D.. Jr., & Tupes, E C. Ap*itude and educational data for Aiz Force
enlistees, 1962 through 1965. August 1967. (PRL-TR-67-8, DDC Document AD-664 035) (Project
7717, Task 771705) (CFSTI). The Airman Qualifying Examination (AQE) yields four separate
aptitude indexes: General, Administrative, Mechanical, and Electronics. These indexes are used in
selective recruiting and initial classificaiion of basic airmen. This report presents graphic and tabular
summary data on the AQE performance of Air Force enlistees for the period 1962 through 1965.
Percentiie distributions indicate an upward trend in AQE aptitude index levels. There are also
indications that positive relationships exist between levels of education and measured aptitude, and
between region of enlistment and measured aptitude. These findings appear to have direct
implications on assignment of enlistment objectives.

Morsh, J.E., Archer, V/.B., & Kudrick, H.M. Occupational survey of the medical materiel career
ladder 915X0. September 1967. (PRL-TR-67-9, Vol I, DDC Document AD-663 315; Vol 1I, DDC
Document AD-G53 316) (Project 7734, Task 773401). A job inventory covering four spscialties i
the Medical Materiel Carcer Ladder, and consisting of 409 tasks grouped under 17 duty catcgories was
administered to 1033 airmen in 17 major air commands. Incumbents of all skill levels completed a
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background information section and rated on a 7-point scale, the relative time spent on tasks. The
airmen also indicated on a 7-peint scale how they learned to do the tasks performed, whether from
school training or work experience. Job descriptions are presented for 9 groups selected according to
background information variables. Included are 4 specialty groups, and 5 groups with differing
lengths of military service. Duty and task descriptions are presented for the Medical Materiel Ladder
total sample, for 8 major job type clusters, for 2 job type sub-clusters, and for 37 significant job types
identified by the autoinated job clustering program.

A group overlap matrix shows the similarity of groups in terms of time spent on tasks.
Summary tables indicate the percentage of members in each group who perform each task. Group
difference descriptions are given for the total sample, for the four specialty groups, and for eight
major job clusters are also shown. A table indicating how tasks were l2arned is reported for S-skill
level airmen who attended the basic medical materiel course and for those who did not attend the
course. In Appendix 1 responses to items in the background information section are presented for

every case in the survey. The inventory of duties and tasks used in the survey is included in Appendix
2.

Ewing, Faye. USAF officer career intent after first year of active duty. *ugust 1967.
(PRL-TR-67-10, DDC Document AD-664 037) (Project 7719, Task 771904) (CFSTI). This is the
second report of a longitudinal study designed to determine the predictability of an Air Force
officer’s career decision and to evaluate relationships between career intent and various demographic,
environmental and attitudinal factors. The USAF Active Duty Survey #1, the first year active duty
followup, was completed by those subjects who had participated in the precommissioning phase of
the study. Responses were validated against the criterion of stated career intention. A Career-Intent
Key developed on half the sample was applied to the other half of each commissioning source.
Resulting correlations ranged from .48 to .67 between the empirical score and career-intent state-
ment. Various experimental scoring techniques were applied to a Job Importance-Job Possibility
Scale. Of the experimental measures, the Positive Score appears to be the besi predictor of career
retention. Based on responses to the career-inteni statement, the most favorable source for retention
is OCS, followed by OTS-AECP and the Academies. One characteristic noted at this point, after one
year’s active duty, is the beginning shift away from the “uncertain” career-intent category. A slight

trend away from high career intent toward low career intent is also noted for all sources except
USMA.

Morsh, J.E. & Archer, W.B. Procedural guide for conducting occupational surveys in the United
States Air Force. September 1967. (PRL-TR-67-11, DDC Document AD-664 036) (Project 7734,
Task 773401) (CFSTI). This procedural guide sets forth in detail the vrocedures for collecting,
organizing, analyzing, and reporting information describing work performed by Air Force officers and

airmen. Specific steps in the application of the Air Force method of job analysis are presented in
chronological order.

The gvide has been designed to (a) provide guidance to Air Force and other agencies who
propose to construct and administer job inventories, (b) assemble information about the Air Force
method of job analysis which is now available only from scattered sources, (c) indicate problems
found in applying the Air Force method and suggest possible solutions, (d) summarize hitherto
unreported experience gained during occupational surveys, (e} acquaint using agencies with the
products of occupationali surveys, and (f) provide briefing material where summary information about
the Air Force method is required.

Giappe, L.B., Alvord, RW., & Pcland, J.V. Air Force officcr performance evaluation: rating
trends and relationships from 1954 through 1965. October 1967. (PRL-TR-67-12, DDC Document
AD-669 076) (Project 7719, Task 771904) (CFSTI). The success of a performance evaluation system
is at least pariially assessed through observarion and experience. This report is a Jlocumentation of the
thinking, the effort, and the results of research based on an accumulation of selected data from
officer effectiveness reports prepared during the period 1954 through 1965, and deeme:! to be of
general interesi to those either engaged in the study of performance assessment or directly responsible
for the evaluation of performance. Development of the complex Officer Effectiveness Report Data
Bank, its periodic updaes, and its current status as a source of continued research are brietly
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discussed. A number of categories relating to the magnitude of the data base and the description of
rating trends and rating relationships are treated separately. Recurring ditferenccs in performance
measures (mean OERs) are noted between the officer grades for regular vs. reserve, rated vs. nonrated,
and among the major comm:nds and duty AFSC groups. In almost every instance, inflationary trends
were prevalent for each grade; exceptions to these trends were apparen: for a short period in 1961
following the introduction of AF Form 707 when the mean OER for all field grades dropped
significantly and a short period in 1963 following the revision of AF Form 77 when the meafi OER
for all company grades droppud slightty. Similar mean OER differences (from data available only for
1965) were found between grades, for different periods of supervision and for different grades of the
reporting official.

Fortuna, AL. (Ed.) Personnel research and systems advancement. December 1967.
(PRL-TR-67-13, DDC Document AD-666 097) (Contract AF 41(609)-3173, Southwest Research
Institute) (CFSTI). Papers included in these Proccedings were presented at the Symposium on
Personnel Research and Systems Advancement sponsored by the USAF Personnel Research
Laboratory. Topics covered by the speakers include reviews of activities underway in the field of
personnel research, as well as projections into future activities of researchers, planners, and managers
in both academic and operational settings. The papers reflect a wide range of experience and interests
of speakers representing the military services, governmental agencies, and private industry.

Hazel, J.T. Development, selection, and validation of factors for the evaluation of airman jobs.
August 1967. (PRL-TR-67-14, DDC Document AD-672 957) (Project 7734, Task 773402) (CFSTI).
The purpose of this stud, was to develop, select, and valida:e efficient and reliable sets of factors and
weights for use in evaluating airman jobs. A representative sample of 200 incumbent-prepared airman
job descriptions served as the criterion sample evaluated by senior NCOs, lieutenants, captains, and
field-grade officers with respect to merited grade, merited pay, and 15 job requirement factors
designed specifically for airman jobs. Various combinations of 37 predictor variables, including the 15
factors, were considered in 1,296 regression analyses (480 reported) made to derive and validate
optimally weighted grade and pay policy equations. The grade policy equation, which involved eight
variables, accurately predicted the grades awarded jobs in the criterion sample by ‘he raters (R* =
.95). The pay policy equation, which consited of the same eight variables and one othes, also
accurately predicted raters’ judgments of pay (R? = .93). Subsequent analyses with weights developed
and cross-applied in 100-job subsamples indicated that both policy equations were very stable.
Comparison of the overall-group grade policy equation with grade policy equations developed for
each of the four groups vhich provided criterion and factor ratings revealed no important differences.
The predictive efficiency of the policy equations and of all predictor combinations investigated was
about the same for the four rater groups. Although the field-grade office:s expressed significantly
greater familiarity with airman jobs than the other rater groups, the actual mean diffe;2nces in the
ratings were judged to be of little practical consequence and too small to preclude having airman jobs
evaluated by a composite group of senior NCOs, licutenants, captains, and fieid-grade officers.

Cragun, J.R. & McCormick,E.J. Job inventory information: Task and scale reliabilities and scale
interrelationships. November 1967. (PRL-TR-67-15, DDC Document AD-681 509) (Project 7734,
Task 773401; Contract AF 41(609)-1604, Purdue University) (CFSTI). Officer job incumbents in
three utilization fields were surveyed with job inventories to determine the reliability of task
information and the reliability of five different rating scales used to rate tasks performed, the
relationships between the five rating scales, and incumbent reactions to the inventories and th: scales.
Inventories were administered twice to the same job incumbents at a four-nonth interval. Each
inventory included one of the five rating scales on the basis of which job incumbents reported
additional information about the tasks performed. These scales were Time-Spent, lmportance, Part-
of-the-Position, Difficulty, and Method-of-Learning. Some incumbents received the same scale for the
second administration, and others received a different scale. Questions peitaining to the adequacy of
the inventory and the rating scale were also answered. Task, duty, and overall reliabilitics were
obtained on beth the inventories and the scales, and correlations were computed for various scale
combinations. A regression analysis was used to identity vanance components of the Part-of-the-
Position scale. Several major conclusions were drar noon the basis of the results of these procedures:
() Reliabilities of job information reported by checklist inventories are moderately tigh to high. (b)

k)l
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The Time-Spent, Importance, and Part-of-the-Position scales exhibit satistactory reliabilities, with the
highest reliabilities obtained for the Time-Spent and Part-of-the-Position scales, followed rlusely by
the Impottance scale. (¢) The independent variables of Time-Spert and Importance scale values (and
certain derivations of these scales) account for more of the Part-of-the-Position variance than do other
independent variables. (d) Of the various scales used by incumbents to characterize the tasks they
perform, the Part-of-the-Position scale appears to be the best particularly in terms of its reliability and
the reactions of the incurnbents to it.

Smith, T.H., Gott, C.D., & Bottenberg, R.A. Predicting the potential for active duty success of
rehabilitated Air Force prisoners. October 1967. (PRL-TR-67-16, DDC Document AD-672 958)
(Project 7719, Task 771901) (CFSTI). This report documents the progress in developing and
validating a prediction device for use in aiding decisions to return to active duty or discharge Air
Force prisoners sent to the Retraining Group. First, there is an extensive review of the methodology
and results of efforts to predict delinquency, recidivism, and military unsuitability. Then, two
multiple rcgression analyses made on a sample of 1,303 former retrainees are reported. Each of the
analyses yielded encouraging results in an initial cross-validation o 138 more recent retrainee cases
ior which actual criterion daia were available. The cross-validation procedure was limited to making
predictions on only 71 cases where the value of the multiple regression predicted score was
sufficiently high or low to assure satisfactory accuracy. The best of the two regression equations, a
13-predictor system, was 77.4 per cent accurate in predicting successful return to duty and 72.5 per
cent accuratc in predicting unsuccessful return to duty. Details for applications of such a system,
once adequately validated, to the ope.ational decision-making process of the Retraining Group are
given.

Dieterly, D.L. Retention of officers by source of commission. November 1967. (PRL-TR-67-17,
DDC Document AD-674 590) (Project 7719, Task 771904) (CFSTI). Retention and loss information
was extracted from the Project M data bank on all male line officers who entered the Air Force
during the period January 1955 through December 1965. These daia, presented in tabular form, give
for each source of commission the input year and the loss during each succeeding year of persons of
that input year group. Loss data through December 1966 are included. For the purposes of this
study, the frequencies and percentages are presented as an historical statement of the retention and
loss patterns for various commissioning sources, without differentiation on the basis of such variables
as rating or reason for loss.

Quinn, J.L. The relation between effectiveness ratings and selected characteristics of the rating
dyads. November 1967. (PRL-TR-67-18, DDC Document AD-683 726) (CFSTI). because Officer
Effectiveress Reports (OERs) are the principal basis for many personnel actions, vspecially selections
for promotion and assignment, continuing effort is being expended to improve the accuracy of the
ratings. Since empirical studies have found that the decree of similarity in characteristics between
individuals influences their attraction to and interaction with one another, this study was initiated to
determine if the relationships between the superior and subordinate in selected background and
non-performance characteristics might influence the ratings of performance; i.e., is the rating scorz a
function of the degrze of similarity in characteristics between the rater and ratee?

Using data from both the OER and UOR files, variables were generated to describe the relation-
ships between the rater/ratce pairs or dyads (N = 31.518) in fourteen characteristics: age, race,
religious preference, marital status, current military grade, professional career status, source of
commission, acronautical rating, professional military schooling, educational level, major academic
field, primary and duty career specialties, and mean score of all previous ratings. Difference-between-
means and variances analysis was empioyed to investigate the various relationships. Although higher
ratings were reflected when the raters and ratees were of the same rather than different race or
marital status, lower ratings were found when the rating dyads were similar vis-a-vis dissimilar in many
other characteristics. Generally, however, relstively little bias in effectiveness ratings of Air Force
captains cor'! be attributed to the intradyadic relationships in the background and non-performance
charactenstics investigated. Rather, the characteristics of the ratee himself appear more important ia
influencing ratings than do the relationships between the dyad members in those characteristics.
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Morh, J.E., Nall, R.W., & Kudrick, H.M. Occupational survey of the preventive medicine career
ladder 907X0. February 1968. (PRL-TR-68-1, Vol I, II, IHI) (Project 7734, Task 773401). A job
inventory covering four specialties in the Uieventive Medicine Career Ladder, and consisting of 275
tasks grouped under 16 duty categories, was administered to 381 airmen in 14 major air commands.
Incumbents of all skill levels completed a background information section and rated on a 7-point
scale relative time spent on tasks. The airmen also indicated on a 7-point scale amount of work
experie..¢ on each task compared with other tasks perfornied. Job descriptions ere presented for 32
groups selected according to background informacion vanables. Included are 8 specialty groups, 10
groups with differing lengths of military service, 6 groups with differing job interests, 2 groups
differing in directed duty assignment, 2 groups defined according to assignment inside or ou.. de¢
CONUS, 2 groups having had specific technical courses and 2 groups without these courses. Job
descriptions are also presented for the Preventive Medicine Cureer Ladder total sample and for 17
significant job types identified by the automated job clustenng program.

A group overlap matrix shows the similarity of groups in terms of time spent on tasks.
Summary tables indicate the percentage of members in each group who perform each task. Group
difference descriptions are given for selected groups. Distributions of background variables for the
total sample and for the 32 specialty groups are also shown.

English, Jacquelinc & Morsh, J. E. Occupational survey of the accounting snd finance career
field 671X1, 671X3, 67170, 67290. April 1968. (PRL-TR-68-2, Vol L, 1L, I1I) (Project 7734, Task
773401). A job inventory coveriny six specialties in the Accounting and Finance Career Field, ard
consisting of 468 tasks grouped under 14 duty categorics was adivinistered to 1543 airmen in 18
major air commands. Incumbents of all skill levels completed a background information section and
rated on a 7-point scale, the relative time spent on tasks. The airmen 2'so indicated on a 7-point scale
how they learned to do the tsks performed, whether from school t -ining or work experience. Job
descriptions are presented for 21 groups selected according to bac':ground information variables.
Included are six specialty gioups and 15 groups with differin